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NTUMEROUS claims have been made that 
LN Demerol, in addition to its analgesic proper- 
ties, has a spasmolytic or relaxing action on the 
motility of the intestinal tract. Eisleb and Schau- 
mann! who in 1939 synthesized Demerol, and 
Duguid and Heathcote? were among the first to 
report that this drug exerted an antispasmodic 
effect on smooth muscle of the intestine in animals. 
In 1942 Batterman,’ using the balloon intubation 
method, observed an antispasmodic action of the 
drug on the gastrointestinal tract in man. In a 
later publication he claimed that with 50 to 100 
mg. of Demerol administered intramuscularly an 
antispasmodic action was obtained from various 
portions of the intestine in 84 per cent of 27 human 
subjects; complete cessation or diminution of 
motility was found to occur usually within ten 
minutes, and the effect lasted from fifteen to over 
ninety minutes. In another report Batterman and 
Himmelsbach® appeared to have made a somewhat 
different interpretation of the earlier results with 
the statement that “segmental contractions and 
tone are diminished or abolished while propulsive 
action is unaltered.” Yonkman, Noth and Hecht® 
noted differences in the intestinal action of Demerol 
in dogs as compared to man. In the dog intestinal 
motility was uniformly stimulated; in 3 cases in 
human beings they believed that partial relaxa- 
tion of the gut occurred. The stimulating effect 
} on the small intestine of the dog was also reported 
by Gruber et al.? In the unanesthetized dogs 
Demerol, when given intravenously, was associated 
5 with an increase in “tone” and usually with an in- 
crease in peristaltic activity and in the force of 
thythmic contractions, which were seen to last for 


longer than an hour. These authors inferred that 
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in relieving intestinal colic, the effect of the drug 
must be attributed to its analgesic potency rather 
than to a smooth-muscle-relaxing action. 

The bulk of evidence appears to be, therefore, 
that in man Demerol has a depressing effect on 
intestinal motility. In contrast, it is claimed that 
morphine increases the “tone” of the human in- 
testine.® 

Our studies have been concerned with the action 
of Demerol on the upper small intestine in man. 
Its effect has been compared to the action of mor- 
phine as well as to the changes in motility following 
the administration of placebos. The comparative 
results with the two latter agents will be reported 
elsewhere.®:'° Eight subjects were studied with 
Demerol, 4 being healthy adults and 4, patients with- 
out lesions of the alimentary tract. Five of these 
subjects were tested both with placebos and with 
morphine. For comparison Demerol was given 
subcutaneously in a dosage of 100 mg. Morphine 
was administered in the same manner in a dosage 
of 10 mg. Motor activity was recorded graphically 
with a multiple-balloon water manometer system. 
The effect of the agents was noted particularly on 
propulsive and nonpropulsive contractions and 
on “tone.” 


METHOD 


The test procedure, including the method of 
recording and assessing the tracings and the tech- 
nic of drug and placebo administration, has been 
described in previous communications.®: "+ ® One 
study was carried out with four balloons, three with 
two balloons, three with three balloons, and one 
with one balloon in the upper small intestine (duo- 
denum or upper jejunum or both areas). The bal- 
loons were about 5 cm. in length and were spaced 
at intervals of 10 cm. Before the administration 
of Demerol, motor activity was recorded for an 
average of fifty-eight minutes, with a range of forty- 
five to seventy minutes. After the drug had been 
given the motility was recorded for an average period 
of two hundred and forty minutes, with a range 
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from one hundred and sixty-five to three hundred 
minutes. The presence of “spasms” or intermit- 
tent striking increases in “tone” and changes in 
the amplitude and frequency of propulsive con- 
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Total contractions (propulsive and nonpropulsive) 
were determined in three tests by surface-area 
measurements of the portion of the tracings repre. 
senting contractile activity. Since the changes jn 







































































tractions were assessed by visual inspection of the 
records. ‘“Tone” during the “spasm’’-free intervals 
was determined by measurement with a centimeter 
ruler of the distance between the resting level of 
contractions and the baseline for each tracing. 





minute period. The figure shows thar Demerol strikingly decreased total and propulsive contractions, Ccaus- 
ing intermittent “spasms” and a slight over-all increase in “tone.” The asterisk represents an artefact im 
No. 3 tracing. 


I 
§ 
MEDICATION 
S! 
o tl 
= [ 
4 le 
S re 
al 
su 
N 
( su 
T 
' su 
. be 
' a 
! raj 
ui m 
PROPUL- 1.2 0.5 0.2 0.4 str 
SION slated ied ‘ nu 
rar 
1 the 
a pre 
<4 2 Was 
- 
o 
Pe 3 
- 7 
‘ i 
(MIN. ) ‘ 
TOTAL 
7 2 
CONTR. 2 5 10 10 1 : 
"TONE" 76 74 92 84 84 110 : 
PROPUL- | 
SION 0.2 0.2 O52 1.0 1.3 0.3 4 
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propulsive contractions following the administ* 
tion of Demerol were striking and could be a 
quately evaluated by visual inspection, It oe 
unnecessary to continue with the surface-a 
measurements. Changes in nonpropulsive con 
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tractions were difficult to assess even in any quasi- 
quantitative fashion. With few exceptions, however, 
changes in their trend could be determined. The 
same technic and procedures were used for the 
placebo and morphine tests as for the Demerol 


studies.?* 1° 


RESULTS 


The effect of Demerol on the motility of the upper 
small intestine was qualitatively similar but quan- 
titatively less marked than that of morphine. 
Demerol produced fewer “spasms” and caused a 
less sustained reduction in contractions. A graphic 
record, illustrative of the changes in motor activity 
after administration, is shown in Figure 1. The 
subject, a healthy adult whose test is indicated as 
No. 5 in Figure 2, was given 100 mg. of Demerol 
subcutaneously after a sixty-minute control period. 
Ten minutes later, propulsive contractions (high 
sustained waves of about one minute’s duration) 
became completely abolished. Within six minutes 
a “spasm” occurred first in tracing 3 and then in 
rapid succession in tracings 2 and 1 or over the two 
more distal areas. During the upstroke and down- 
stroke of the ‘“‘spasm” a few propulsive and a larger 
number of nonpropulsive contractions (lower, more 
rapid waves) appeared, whereas at the height of 
the “spasm” nonpropulsive waves alone were 
present. This “‘spasm” lasted fourteen minutes and 
was followed by an almost complete disappearance 
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thirty-eight minutes. Another “spasm” of four- 
teen minutes’ duration then appeared, followed 
by a disappearance of contractile activity for the 
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Ficure 2. Effect of Demerol on Motility of the Upper Intestine. 
With the exception of tests 4 and 8 the subcutaneous injection 
of Demerol, 100 mg., caused a marked decrease in propulsive 
contractions within fifteen minutes. The maximal effect lasted 
for about seventy-five minutes, after which contractions re- 
turned somewhat but the levels remained well below the average 
of the forty-five-minute contro! values. “Spasms” or tem- 
porary, sudden increases in ‘“‘tone”’ (‘‘saw-toothed’” figures) 
were a frequent occurrence after Demerol injection. The dura- 
tion of each test is shown by the length of the heavy black lines, 
which indicate the level of propulsive contractions. 


remainder of the record (not shown in Figure 1). 
As can be seen in Figure 2, test 5, propulsive con- 
tractions appeared again during the last thirty 


Taste 1. Summary Data of Individual and Mean Values, Showing Percentage Changes in “Tone” during “Spasm’- 
Free Intervals for Each Thirty-Minute Period after the Subcutaneous Administration of 100 Mg. of Demerol, 10 Msg. of 
Morphine and Placebos.* 











Test No. AGent GIVEN CuanGEs 1N ‘*ToNE” AFTER ADMINISTRATION OF AGENT 
AFTER AFTER AFTER AFTER AFTER AFTER AFTER AFTER 
30 MIN. 60 MIN. SO MIN. 120 min. 150 min. 180 min. 210 MIN. 240 MIN. 
oO” oO oO Go Oo oo. 67 fe oF 
40 0 c 70 /0 c c /0 
2 Demerol —7 —32 —32 —24 +2 +10 — — 
Morphine +27 4+ +7 +4 +8 +27 +4 a4 
Placebo —29 —29 —29 —38 —38 — — — 
Dees as 4 chore eRe DOL +13 +21 +26 +26 +23 +6 —2 +2 
Morphine... —7 +12 —12 —10 -15 —13 —30 —10 
Placebo —10 —7 +5 +5 +7 +4 —3 —3 
Perret fy mee —6 +12 0 +12 +12 +9 0 +12 
Morphine —26 —36 —51 —38 —40 —-19 —3 0 
Placebo +21 +38 +28 +71 _ _ — = 
Ml eonc.udee aus ee LemIeOL —2 +15 +10 +28 +30 +8 +15 +18 
Morphine +9 +2 —6 —5 —13 —3 —/ 
Placebo +3 —5 —s —7 +8 — _ _ 
Oo Sisins vieweee~ AReIETSl —7 +7 —16 +1 —5 a -- -— 
Morphine +1 —8 —4 +2 Feeas +6 ee =a 
Placebo 0 0 0 -8 —15 —15 _— — 
Mean .......... Demerol —1 +5 —2 +9 +10 +8 +3 +11 
ROPER 5 5500s Morphine +3 —4 —7 —10 —12 —2 —8 —3 
Mean........... Placebo —3 : 0 +5 —10 —6 —3 —3 
f *The values for percentage changes in ‘‘tone” were determined by division of the average value per thirty-minute period by the average level 
or the last forty-five minutes of each control period, 


of contractions for the next eighteen minutes. 


} Another “spasm” of about twelve minutes’ dura- 


tion then occurred, followed by minimal contrac- 


| tons for the next forty minutes. At this time pro- 


Pulsive contractions with a few nonpropulsive 
waves returned partially to the control level for 





minutes of the four-hour postmedication period 
although the height of the contractions was 50 
per cent less than the average level for the control 
period. Quantitative estimates of the changes in 
total contractions, “tone” and propulsive move- 
ments are shown by the numbers beneath the 
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graph in Figure 1. These values indicate the strik- 
ing effect of Demerol on contractile activity as 
well as the tendency to cause marked elevations in 
“tone.” Between periods of ‘‘spasm” “tone” ap- 
peared to be slightly above the control levels, as 
shown by the “tone” measurements in Figure 1 
and in Table 1 (test 5). In this subject, therefore, 
Demerol almost completely abolished propulsive 
and nonpropulsive contractions and caused inter- 
mittent, sudden elevations of “tone” averaging 
about thirteen minutes in duration. Moreover, 
during “spasm”-free intervals, “tone” became 


slightly elevated. 


Propulsive Contractions 


The effect of Demerol on propulsive contractions 
is shown individually for the 8 subjects in Figure 2. 
Except for tests 4 and 8 there was a striking de- 
crease in contractions within fifteen minutes of the 
injection. For the next seventy-five minutes the 
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Ficure 3. Effect of Placebos on Motility of the Upper Intestine. 
The spontaneous changes in propulsive contractions and the 
incidence and duration of “spasms” or temporary, sudden 
elevations in “‘tone” following placebo administration are 
apparent. Tests 2 through 6 represent the placebo studies 
for the same subjects whose Demerol experiments are num- 
bered 2 through 6 in Figure 2. Each of these subjects had the 
same test number in both figures. It will be noted that in the 
placebo studies the occurrence of “spasms”? was associated 
with a marked decrease in propulsive contractions. The re- 
duction 1n contractile activity lasted for a variable length of 
time. The incidence of “spasms” was much less after placebo 
administration than after the injection of Demerol in subjects 
having both tests. 


contractions remained decreased. Thereafter, ac- 
tivity showed a tendency to increase somewhat, 
but the level of propulsive contractions remained 
below the average control levels. The changes in 
propulsive contractions following the administra- 
tion of placebos, which have been reported else- 
where,® are shown in Figure 3. It can be seen that 
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in these control studies there were con: derable 
variations in contractile activity with the ‘assage 
of time. The latent period for the decrease jn pro- 
pulsive contractions was both longer and more 


variable in the placebo ‘han in the Demerol tests. 
A comparison of a given subject’s Demerol and 
placebo study is shown by tests 2 through 6 ip 
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Figure 4. Effect of Morphine on Motility of the Upper 

Intestine. 


The striking decrease in propulsive contractions and the high 
incidence of “‘spasms” or temporary sudden increases in “tone” 
following the subcutaneous injection of 10 mg. of morphine 
are illustrated. The subjects having tests 2 through 6 are those 
whose Demerol and placebo studies are shown in Figures 2 
and 3. In all three figures each subject had the same test num- 
ber. Except for test 2 the drug decreased propulsive contrac- 
tions within fifteen minutes. In tests 1 and 8 it was difficult 
to assess the effect on contractions because of the low level of 
activity during the control periods. The almost immediate 
occurrence of “spasms” in all tests suggested a partial effec 
of the drug in every subject. 


Figures 2 and 3. Each person has the same test 
number in both figures. In the subjects with tests 
2, 3 and 5 the decline in propulsive activity after 
the administration of placebos was not marked, 
whereas in those with tests 4 and 6 the levels of 
propulsive contractions were more variable, with 
rather sudden decreases in activity associated with 
“spasms.” The individual changes in propulsive 
contractions following the subcutaneous adminis 
tration of 10 mg. of morphine are shown in Fig 
ure 4. As reported elsewhere,!° morphine, with the 
exception of tests 2 and 8, caused a decrease i 
contractions within the first fifteen minutes of the 
injection. In all the tests the initial decline in co” 
tractions was associated with the simultaneous 0 
currence of “spasms,” indicated by the “saw-tooth 
figures. Except for tests 4 and 8, the falling of in 
propulsive activity after morphine administratio! 
was maintained throughout the period of obser 
vation. The subjects who had the morphine test 
in addition to the Demerol and placebo studies ma) 
be identified by tests 2 through 6 in Figures * 
3 and 4. Each subject had the same test number 
in each figure. When the Demerol, placebo at 
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morphine tests in the same subjects were com- 

ared, it was found that although the drugs were 
equally effective in decreasing propulsive activity 
for the first one hundred and five minutes, the 
ation of morphine was the more sustained. The 
one exception was the subject of test 2, who showed 
, diminution in propulsive contractions fifteen 
minutes after the injection of Demerol; on the 
other hand, there was no apparent effect of mor- 
phine until the end of the first hour. The compara- 
tive action between Demerol and morphine and 
the changes in propulsive movements after placebo 
administration are shown in Figure 5. The mean 
values indicated by the arrows represent in per- 
centages the differences between activity at each 
ffteen-minute interval after administration and 
the average level of activity for the last forty-five 
minutes of the control period. Each test was com- 
pared to its own control level. As indicated by the 
cross-hatched and black arrows, during the first 
one hundred and five minutes of the post-medica- 
tion period morphine and Demerol reduced pro- 
pulsive activity about equally and to a far greater 
extent than that observed with placebos. There- 
after, the action of morphine was the more sustained 
of the two drugs. For the one hundred and sixty- 
five-minute period in which the three groups of 
studies were compared, the diminution in propulsive 
contractions after the administration of placebos 
averaged 9 per cent, with a range of +15 to —28 
per cent for any fifteen-minute interval. Demerol 
decreased contractions on an average of 51 per 
cent, with a range of -12 to —72 per cent, whereas 
the average decline in activity after morphine in- 
jection was 64 per cent, with a range of —18 to 
-81 per cent. For the remainder of the observa- 
tion period the morphine tended to be more effec- 
tive than Demerol although the reduction in the 
ftumber of observations during the latter period 
made the comparison between the two drugs less 
valid. 

The variation in the individual values, typical 
of the time that the two drugs were maximally 
lective, is shown by the scattergram in the lower 
Portion of Figure 5. The range of the percentage 
Hecrease in propulsive contractions after Demerol 
vas given was — 50 to — 90 per cent, whereas for the 
orphine tests the range was —50 to —100 per 
Fent. The variability in the placebo values at this 
me was +40 to —60 per cent. 




















P onpropulsive Contractions 


; We were unable to evaluate nonpropulsive con- 
actions in terms of quantitative data. As in the 
orphine studies, after the administration of Dem- 
rol honpropulsive activity changed in the same 
aa fh he propulsive contractions. In the 
rt spasms” they were clearly decreased, 
weed found to be superimposed on “spasms” 
cministration of the drug. During 
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74 99 . . 

spasms” nonpropulsive contractions were super- 
imposed on the elevated ‘“‘tone” levels and at the 
same time were frequently increased. 


“Spasms” 
The incidence and duration of “spasms” or the 
temporary, sustained increase in “tone” is in- 


dicated graphically for the Demerol tests in Figure 
2 and for the placebo tests in Figure 3.2 When the 
two tests in the same subjects (2 through 6) are 
compared for the first one hundred and twenty 
minutes of the post-medication period, it can be 
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Comparison of the Effects of Demerol, Morphine 
and Placebos on Propulsive Contractions. 


Both Demerol and morphine decreased propulsive contractions 
to about the same extent for the first one hundred and five minutes. 
Thereafter, the action of morphine was the more pronounced. 
It can be seen that over the one-hundred-and-sixty-five-minute 
period after administration the effect of the drugs on propul- 
sive activity was much more marked than the spontaneous 
decline in contractions occurring in the placebo tests. The 
individual variations for the three groups of studies 1s shown 
by the scattergram at the lower portion of the graph. The values 
for each fifteen-minute period represent the mean of the sum 
of individual tests, which were compared to the last forty-five 
minutes of the control period. The duration of each test can 
be determined from the length of the black lines, which tndicate 
the propulsive contraction levels for subjects 2 through 6 in 
Figures 2, 3 and 4. 


Ficure 5. 


‘ 


seen that 10 “‘spasms”’ occurred in the Demerol 
studies and only 2 in the placebo tests. Although 
the administration of Demerol was therefore as- 
sociated with a higher incidence of ‘“‘spasms ”than 
was noted in the placebo tests, the “spasms”’ were 
less frequent than when morphine was given. In 
the same subjects 24 “‘spasms” occurred during the 
first two hours after the injection of morphine.!° 


“Tone” Levels during “‘Spasm’’-F ree Intervals 


The incidence of sudden elevations of “tone” 
characterized by ‘“‘spasms” has been discussed. 
Table 1 shows the summary data of the levels of 
“tone” during the intervals that were free of 
“spasms.” The average value of each thirty-minute 
interval after administration has been compared to 
the mean level of “tone” for the last forty-five 
minutes of the control period. For the first thirty 
to one hundred and eighty minutes after the agents 
were given, the mean “tone” values for Demerol 
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were increased 6 per cent, with a range of +10 to 
—2 per cent; the placebo values averaged —2 per 
cent, with a range of +5 to —10 per cent, and in 
the morphine tests the mean values averaged —7 
per cent, with a range of —2 to -12 per cent. For 
the remainder of the four-hour observation period, 
the mean values with Demerol were all increased 
slightly, and the placebo and morphine tests showed 
a slight decrease. Thus, when the subjects were 
considered as a group, Demerol caused a slight but 
consistent increase in ‘‘tone,”’ whereas in the placebo 
and morphine studies “tone” tended to be un- 
changed or slightly reduced during the “‘spasm’- 
free periods. When the tests were considered in- 
dividually, there was found to be no consistent 
trend after the administration of any of the agents. 
It was possible for “tone” to be increased and then 
decreased in a given study. In some subjects the 
administration of the drugs was followed by a con- 
sistent elevation of “tone’’; in others, the opposite 
effect was produced. 


Variation in Response to Adjacent Bowel Segments 


Demerol had a similar depressing effect on pro- 
pulsive contractions in adjacent segments of the 
intestine. While “‘spasms” involved all the areas 
studied, “tone” during “spasm’’-free intervals 
might be altered in the same or in opposite direc- 
tions from segment to segment. In these respects 
the action of Demerol was similar to that of mor- 
phine. 


Side Effects 


Blood pressure, pulse rate and respiration did 
not seem to be affected by Demerol. The symptoms 
elicited were minimal. Within the first hour of 
injection 5 subjects became sleepy, 3 noticed a 
generalized sensation of warmth, and 1 reported 
slight dizziness. One subject noted no side effects 
at all. The side effects of morphine have been re- 
ported elsewhere.!° 


Discussion 


The effects of the subcutaneous administration 
of 100 mg. of Demerol on the motility of the upper 
small intestine in 8 adult subjects have been com- 
pared to the action of morphine, 10 mg., given 
subcutaneously, and to the changes in motility 
following the administration of placebos. Five 
of the subjects receiving Demerol were also tested 
on other days with morphine and with placebos. 
In the 5 subjects receiving all three agents it was 
found that Demerol diminished propulsive con- 
tractions 12 per cent during the first fifteen minutes. 
The effect steadily increased until forty-five to 
sixty minutes after administration, when the maxi- 
mal decline of 71 per cent in propulsive activity 
occurred. This maximal effect persisted for the 
next thirty minutes. Up to this point, the action 
of Demerol and morphine was similar. Thereafter, 
propulsive contractions started recovering in the 
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Demerol tests whereas the maximal effe>: in the 
morphine studies continued, with only siight re. 
covery through the remainder of the observation & 
period. The magnitude of the decrease in contra. J 
tions was therefore about the same with the two °° 
drugs but less sustained with Demerol. ‘The other va 
difference in the studies was that Demerol produceq J ™ 
fewer ‘“‘spasms” or temporary sudden increases jn J & 
“tone” than morphine. On the other hand, during in 
“spasm’’-free intervals, Demerol appeared tc cayse 
a slight but consistent increase in “tone” whereas @ "! 
in the placebo and morphine tests “tone,” in the tivi 
absence of “spasms,” was unchanged or tended to T 
be slightly decreased. Although these findings sug- of | 
gested that Demerol caused a more sustained in. PU! 
crease in “‘tone” as contrasted to the more frequent The 
temporary elevations in “‘tone” noted in the mor. §§ P' 
phine studies, we believed that the differences were  "" 8 
not sufficiently striking to establish this point. Tq 
So far as the human small intestine was con- § "° 
cerned, our findings lead us to agree with those of “YY 
some previous workers who claim that Demerol 
decreases contractions in man. Contrary to the 1. Ba 


observations of Batterman and Himmelsbach,' t 
we noted a decline both in segmental or nonpro- 
pulsive contractions and in propulsive contractions, 
The finding of intermittent increases in “tone” 
or “spasms” is apparently in agreement with the 0. 
results of dog experiments by Yonkman et al.° and 
Gruber and his associates,? which showed that 
Demerol definitely is capable of stimulating “tone.” 
We were unable to agree with Yonkman’s claim 
that in man Demerol relaxes the smooth muscle 
of the intestine and morphine acts as a “bowel 






















splint.”” Jt seemed to us that both drugs act i EN 
termittently as “‘bowel splints” although this action of 
was more marked with 10 mg. of morphine than R@ renev 
with 100 mg. of Demerol given by similar routes. JR disorde; 
Furthermore, morphine as well as Demerol depressed J regimen 
or arrested motility, if one includes contractile HM general 
activity in the definition of motility. In this in JR The pre 
stance, the effect of the two drugs was about the JM to evaly 
same for the first one hundred and five minutes action o 
with the action of morphine the more sustained! The 





thereafter. We are unprepared to say at this time vated b] 


what the clinical implications may be in the o therefor 
servation that morphine acts similarly but witha #Procedu 
more pronounced action than Demerol on moto! Sure, ce 
activity of the upper small intestine. E In the 
very ag 
ithe expe 
The effect of the subcutaneous injection of M Procedy 
mg. of Demerol on the motility of the upper s™ Bilized at 
intestine in 8 adult subjects is reported. The act! long th; 
of the drug on propulsive contractions, nonpropt! From 
sive contractions and “tone” was compared to UC RaRospita), 
ese . af eviewed| 
effect of the subcutaneous injection of 10 M8. "Bigprrovai o 
morphine and to the changes in motility follows D not nec 
placebo administration in 5 of the subjects recel' 
ing all three agents. 
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Demerol decreased propulsive and nonpropulsive 
contractions and caused intermittent “spasms” 
or sudden elevations of “tone.” “Tone” during 
“spasm’’-free intervals tended to be slightly ele- 
vated after Demerol administration, and unchanged 
or slightly decreased in the placebo and morphine 
tests. Morphine caused a more sustained decrease 
in propulsive contractions and more frequent 
“spasms” than Demerol. The effects of the drugs 
were much more marked than the changes in ac- 
tivity occurring after the administration of placebos. 

These findings led us to conclude that the action 


of Demerol in a dosage of 100 mg. and that of mor- 
phine in a dosage of 10 mg. are qualitatively similar. 
The latter appeared, however, to have _a more 
pronounced action in decreasing contractions and 


wer ' zi 
in giving rise to “spasms. 


The clinical significance concerning the compara- 
tive action of the two drugs on intestinal motor 


activity remains to be studied. 
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OBSERVATIONS ON THE MANAGEMENT OF HYPERTENSION BY THE KEMPNER 
7 RICE DIET* 


Cuartes R. Wituramson, M.D.7 


FRAMINGHAM, MASSACHUSETTS 


EMPNER’S'* reports of the therapeutic value 

of a rice and fruit diet in hypertension led to 
a renewed interest in the dietary treatment of this 
disorder. “Further investigations of the Kempner 
regimen by other workers have not resulted in any 
general agreement regarding the beneficial effects.5!° 
The present study has been carried out in an effort 
to evaluate the effects and possible mechanism of 
action of the Kempner rice diet. 

The great variability of both normal and ele- 
vated blood pressures is well known. It is evident, 
herefore, that in order to establish a particular 
rocedure as responsible for a change in blood pres- 
pure, certain criteria must be fulfilled. 


‘ In the first place, during a control period when 


Fvery aspect of management is identical to that of 
the experimental period except for the experimental 
Procedure, the blood pressure must become stabi- 
ied at or above a chosen hypertensive level. How 
ong this control period should be is not entirely 
*From the Medical Administration 


Service, Cushing Veterans 


‘esi yer fe An Veterans Administration and published with the 
bnclusions des. uief Medical Director. The statements made and the 
D not neces. by the authors are the result of their own study and 
ation, wy reflect the opinion or policy of the Veterans Adminis- 


TAssistant in 
ston City H 
Ministration 


‘dicine, Harvard Medical School; assistant in medicine, 
‘pital; formerly, resident in medicine, Cushing Veterans 
pital, 


clear. Since declines in blood pressure have been 
observed during the first, second and third weeks 
of hospitalization with no therapy of any kind, 
not even bed rest, it is apparent that the control 
period must be at least three or four weeks. 

Secondly, since there is no feasible method of 
avoiding the powerful psychotherapeutic effect of 
a bizarre or unusual regimen, if a significant fall 
in blood pressure occurs, it must be reversible by 
a procedure that, so far as possible, does not alter 
the bizarre nature of the regimen as far as the 
patient is aware. 


MeETHOopDs 


Sixty-seven patients with diastolic blood pressures 
of over 100 were referred for study. The determina- 
tions were made by the same two observers in the 
same arm of the patient in a standard manner. 
Three to five successive readings were made at ap- 
proximately half-minute intervals, and the lowest 
was recorded on each occasion. In general, one 
pressure was taken in the morning with the patient 
flat in bed and before his arising; another was taken 
some time during the afternoon with the patient 
in a sitting or lying position and after varying 
conditions of activity. The point at which the 
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sounds disappeared was taken as the diastolic pres- and fruit juices to afford a total of app ximately 
sure. All patients were kept ambulatory. They 2500 calories per day. This provided app: ximately | 
were allowed to leave the hospital for short walks 16.5 gm. of protein and about 5 gm. of fat. The | 






























































































































. . el 
and to attend sports events, and were encouraged only fluids permitted were the 1000 ce. of fruit 4 
ac 
TABLE 1. ‘cate Ascribable to the Rice Diet in 4 Patients Who Exhibited heal Decrease tn Blood Pressure* 
Case Test ror ALBUMIN Rep CELLs IN Wuirte CELLs IN Casts IN Urine Speciric Serum ‘ Seeeiitie Pai witli. 
No. In URINE SEDIMENT SEDIMENT SEDIMENT GRAVITY NITROGEN UTHALEIN- = 
IX CRETION C 
CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET . 
per per per per mg./100 cc. mg./100 cc. 
— -power — -power high- power high- 
held field field power 
field 
1 ++to Oto (Loaded) 10-30 6-10 2-6 Many None 1.007- 1.010 64-74 33-41 10-13% in? br, 
++4+4+ +444 1.015 
2 + + None None 25-30 4-8 Rare None 1.027 1.019 28 32 Normalt 
, 2 
3 +to a Occasional None 3-5 3-5 Few None 1.021 1.015 36 34 71% in 2 hr. 
+++ 
4 Oto+ Oto + Occasional Occasional 3-4 3-4 Occasional None 1.023 1.017 29 32 41% in 1 hr: 3 
63% in 2 hr. 
ts a a 1a 4 

*In all patients the heart size, both control and on the diet, was aormal. 

426% in 15 min. = 
to engage in a relatively normal amount of activity, juice each day. No sodium chloride was allowed, 
although remaining hospitalized throughout the Daily vitamin supplements and ferrous sulfate were (“Lor 
study. administered. This diet differs from the one used 

, : : ; ; group 

A control period of at least three weeks, during by Kempner only in having a somewhat higher nil A 

which the diastolic pressure was constantly above caloric value, achieved by the use of a larger quan- ted 
Prior 
appear 

DAYS 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150 160 170 180 190 200 210 220 a fortn 

additic 
JK 
220 Obse 
rice di 
00 
, terial 
180 | | | fat and 
iI studies 
| Hil . 
ap '60 iH bolic rz 
(mm. Hg.) | tion fo 
140 | 
| total p 
| . | | ide, ro 
Vas re 
100} ; 
“10ur u 
sol eetermi 

DIET HOUSE | RICE [tNaci] RICE i “Jetonatac|+neci] Low sact 

WEIGHT | 150 152 147 (41 136 135 133 128 1345 128 (25 123 120 119 118 114 117 119 126 126 130 130 : Amor 

URINE CI Te 

(om 724m.) — oe 0.09 5.3 08! Ol! 023007090744 13 10 : ferred 

— ____— BB were 
Ficure 1. Blood-Pressure Recordings in Case 1. evel w 





It is to be noted that “Lonalac,” although containing very little sodium, has an appreciable chloride content; hence th to © have 


rise in urinary chloride excretion following its use. 







100, was required prior to the institution of the tity of sugar. Every effort was made to keep ™ 
rice diet. patients strictly on the required diet. 

The diet consisted of 200 gm. of rice (dry weight) In patients who showed a significant resp 
with additional calories supplied by fruit, sugar this regimen, protein and fat and salt were used 
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supplement the diet during separate periods of 
study. During one period of twenty-one to twenty- 
eight days, the addition of 40 gm. of protein and 
41.5 gm. of fat (533 calories) was made by the daily 
administration of 1200 cc. of low-sodium milk 


TaBLeE 1 (Concluded). 
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sion to the hospital, these 37 cases might have been 
recorded as successful therapeutic results. 

Among the 30 patients with sustained diastolic 
hypertension, 3 refused to start the diet, and 7 
others were not considered suitable for study be- 













Case SERUM 
No. CHOLESTEROL METABOLIC CARDIOGRAM 
a RATE 
CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET CONTROL DIET 
mg. /100 cc. mg. {100 cc. % % gm. | gm. | gm. | gm. } grade grade lb. lb. 
: 100 ce. I0o ce. I00 ce. IOO ce. 
1 218 127 +2 —25 10.6 12.0 6.0 5.8 IV I Left ven- Improve- 153 117% 
tricular ment 
strain 
7 241 163 +33 and +5 15.8 15.4 7.0 6.7 Ill I Left ven- Normal 198 17Q 
2 +18 tricular 
strain 
3 190 124 +land —15 16.0 14.4 6.4 6.5 Ill I Normal Normal 152 139 
4 
4 222 150 +17 —6 14.6 14.2 Tet _— I I Left ven- Digitalis 188 168 
tricular effect 
strain 
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(“Lonalac”) containing 15 mg. of sodium. A second 
group of observations was made during and after a 
two-week period when 8 to 10 gm. of sodium 
chloride in capsule form was administered daily. 
Prior to this period a similar number of identical- 
appearing capsules of lactose were given for at least 
afortnight so that the patients were unaware of the 
addition of sodium chloride to their regimen. 
Observations made in the period preceding the 
rice diet were repeated after a response of the ar- 
terial pressure, after the addition of protein and 
fat and after the intake of sodium chloride. These 
studies consisted of determination of basal meta- 
bolic rate, electrocardiogram, chest x-ray examina- 
tion for heart size, funduscopic evaluation and 
total protein, nonprotein nitrogen, serum chlo- 
ride, routine urine and blood examinations. Weight 
vas recorded every second day. Twenty-four- 


four urinary chlorides were measured weekly to 
eetermine adherence to the diet. 


REsuULTs 


| Among the 67 hypertensive patients who had been 
Referred because of diastolic pressures above 100, 
® were found to have diastolic values below this 
mvel when first seen by us. Fifteen others proved 
#0 have highly variable diastolic pressures, which 
Pere frequently below 100, and an additional 14 
Patients exhibited a gradual decline in diastolic 


ressure to jess than 100 during the control period 
three weeks. Thus, 37 of the 67 patients were 
suitable ‘or special dietary study because they 
nproved”’ during the control period. Had the 
te diet been instituted immediately upon admis- 


















cause of complications such as severe retention 
of nonprotein nitrogen, congestive heart failure and 
serious cerebrovascular disease. 

The 20 remaining patients were placed on the 
strict rice diet. Seven refused to co-operate after 
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Ficure 2. Blood-Pressure Recordings in Case 2. 


intervals of one to four weeks, and observations 
were discontinued. One had rapid loss of weight 
of such severity that the diet was altered. An addi- 
tional patient, who had nitrogen retention at the 
start of the diet, showed a rising nonprotein nitro- 
gen early in the diet period, and salt restriction was 
therefore discontinued. 
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It was thus possible to carry out extended ob- 
servations on 11 of the original 67 patients. Each 
of the 11 remained on the rice diet for six or more 
weeks. All described some symptomatic improve- 
ment, such as disappearance of headaches, lessening 
of emotional tension, clearing of vision, and in- 
creased sense of well-being. In every case there 
was a steady loss of weight during the rice-diet 
period. Seven of the 11 patients demonstrated no 
significant change in diastolic pressure. Four ex- 
hibited the reductions in diastolic pressure indicated 
in Figures 1-4. In this group the 3 having 
retinopathy showed marked improvement (Table 1). 
Two of the 4 had reduction in albuminuria. Two 
of the 3 patients with abnormal electrocardio- 
graphic curves exhibited more normal tracings after 
the reduction in blood pressure. The basal metabolic 
rate and serum cholesterol decreased in all 4 cases. 
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Ficure 3. Blood-Pressure Recordings in Case 3. 


The nonprotein nitrogen dropped in the case in 
which it had initially been moderately elevated. 

It is thus apparent that 4 of the 11 patients with 
diastolic blood pressures of 100 or more sustained 
for a minimum period of three weeks in the hospital 
showed significant improvement while partaking 
of the strict rice diet. This improvement might 
have been coincidental, due to the psychothera- 
peutic effect of the bizarre diet or due to some 
specific feature of the diet such as protein deficiency 
or salt deprivation. 

During the period when additional salt-free 
protein was given as “‘Lonalac”’ to 3 of the 4 pa- 
tients, no change in blood pressure or symptoma- 
tology occurred. The addition of 8 to 10 gm. of 
sodium chloride to the daily diet was followed by a 
significant increase in diastolic pressure within a 
week in 1 of the 4 patients. In this case withdrawal 
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pressure. can 
Case Reports to nor 

Case 1 (C. V. A. H. 6837). J. K., a 38-year-old man, was 

admitted to the Medical Service on November 17, 194. Cas 
He had been in good health until 6 months before admission, J admit 
when he first noted the gradual onset of dimness of vision HF the ¢ 
and occipital headaches. His vision progressively diminished I blood 
until he was unable to read even large type, and the heal I the pa 
aches became generalized and so severe as to be incapacitat: HF nause: 
ing. Ten days before admission for the first time he com J after } 
sulted a physician, who advised immediate hospitalization. Durin; 
Physical examination revealed a well developed and well I tensio: 
nourished man who appeared chronically ill. Vision was J 1935, 
markedly diminished, especially in the left eye. The fund HP headac 
showed tortuosity of the arterioles, arteriovenous nicking HR 1940 ¢ 
considerable areas of exudate and fresh hemorrhage, a0 I until ¢ 
papilledema bilaterally. The findings were most marked it BP week. 
the left fundus. The retinas appeared swollen and wal): I patient 
The peripheral vessels felt moderately sclerotic. F vomitii 
The blood pressure was 260/160. » On; 
The urine gave a ++ to ++++4 test for albumin ™ B® nicking 
peatedly; the urinary sediment was loaded with red bloc small h 
cells and contained 10 to 15 white blood cells per hig » The 
power field, as well as many granular casts. The speci RS normal 


gravity varied between 1.007 and 1.015. There was onl 
10 per cent phenolsulfonphthalein excretion in 2 hour i 
Examination of the blood disclosed a red-cell a L 
3,950,000, with a hemoglobin of 11.0 gm. per 100 cc. Ti" 
was evidence of left ventricular strain by electrocardiogti” I 
The nonprotein nitrogen was 64 mg. per 100 cc. 
During the first 4 weeks of hospitalization, ved ah 
tinued, intense headaches and nausea, and he ageoee 
most daily. Sedatives and narcotics were only ee 
effective in controlling his discomfort. He became a 
completely blind on the 4th hospital day, after a ' 
to the dye during intravenous pyelography. , 
With the fall in blood pressure, coincident wit 
there was return of vision and disappearance 0 


the fundi changed from Grade IV to Grade I, there 
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ovement in the urinary abnormalities except for the 
specific gravity, and the nonprotein nitrogen fell to normal 
values. Coincident with salt administration on each occasion, 
the headache returned, low backache developed, and fresh 
hemorrhages appeared in the fundi. During the second 
eriod of lowered blood pressure, he had three typical an- 
tacks. After the second episode of salt administration, 
laced on a somewhat more liberal diet. There was 
ncrease in nonprotein nitrogen in the subsequent 
months. He died of uremia 5 months after completion of 
study. At post-mortem examination the kidneys showed 
chronic glomerulonephritis. The renal arterioles were 
markedly hyalinized and narrowed. In addition, there was 
an old thrombus in the circumflex coronary artery. 


pr 


ginal at 
he was Pp 
gradual 1 


Case 2 (C. V. A. H. 8358). J. G., a 48-year-old World War 
I veteran, was admitted to the Medical Service on February 
20, 1948, with the complaint of headaches and dizzy spells 
of 6 years’ duration. The patient was rejected by his Selec- 
tive-Service board in 1942 because of “thigh blood pressure 
and something in the urine.” Shortly after this, severe 
frontal headaches, usually occurring daily and lasting for 
several hours, first developed. In addition, he had frequent 
episodes of dizziness and lightheadedness. For several years 
he had also noted abnormal exertional dyspnea on climbing 
one flight of stairs. There had been no chest pain, ankle 
edema, visual disturbances or paroxysmal nocturnal dyspnea. 

Physical examination disclosed a moderately obese man 
with a blood pressure of 200/135; the fundi showed Grade 
III hypertensive retinopathy, with arteriovenous nicking, 
tortuosity and flame-shaped hemorrhages. Dupuytren’s 
contractures were present bilaterally. The remainder of the 
physical examination was within normal limits. The urine 
gave a + test for albumin, with occasional white cells in the 
sediment. Routine examination of the blood, an intravenous 
pyelogram, the total protein and the nonprotein nitrogen 
were within normal limits. An electrocardiogram demon- 
strated a pattern of left ventricular strain. 

The patient became asymptomatic during the control 
period. Coincident with the fall in blood pressure, which oc- 
curred while he was partaking of the rice diet, the retinal 
hemorrhages disappeared, and the electrocardiogram returned 
to normal. 


Case 3 (C. V. A. H. 8650). J. B., a 39-year-old man, was 
admitted to the Medical Service on March 12, 1948, with 
the complaints of headaches, nausea, vomiting and high 
blood pressure. The present illness had begun in 1932, when 
the patient, who was then in the Army, noted headaches and 
nausea and was found to have albuminuria. Shortly there- 
after he was discharged with a diagnosis of chronic nephritis. 
During the following 15 years a gradually progressing hyper- 
tension was noted by his physician. In addition, during 
1935, 1938 and 1939; the patient had brief recurrences of 
headaches, nausea and vomiting lasting several days. From 
1940 to 1947 these attacks became gradually more frequent 
until they were preventing him from working several days a 
week. From December, 1947, to the time of admission, the 
patient had almost daily attacks of severe headache and 


} vomiting. 


On physical examination the fundi showed arteriovenous 
nicking, narrowing and tortuosity of the vessels and two 
small hemorrhages on the right. 

The remainder of the physical examination was within 
normal limits. 

The blood pressure was 204/130. 

[he urine gave a + test for albumin, with occasional 
~ and red blood cells and hyaline casts in the sediment. 
outine examination of the blood, an electrocardiogram, an 
itravenous pyelogram, the total protein and the nonprotein 


meg were within normal limits. The phenolsulfon- 

erereage ‘xcretion was 30 per cent in 15 minutes and 71 per 

see PY: During the Ist month of observation, the 

ace comp ained almost daily of intense, incapacitating 
eC companied by nausea and occasional vomiting. 

re he and benzodioxane tests caused insignificant 
nges in te blood pressure. 


® Coincide with the fall in blood pressure while on the rice 
gimen; te patient became asymptomatic, urinary albumin 


nd the retinal hemorrhages cleared. 
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Case 4 (C. V. A. H. 10275). F.M., a 47-year-old man, 
with hypertension of 4 years’ duration, was admitted to the 
hospital on June 7, 1948, because of exertional dyspnea and 
several episodes of paroxysmal nocturnal orthopnea during 
the previous month. There was a period during 1945 when 
he had had moderately severe occipital headaches and mild 
dizziness. During the year before admission, nocturia and 
urinary frequency had been bothersome symptoms. One 
year before admission for a few days he allegedly had a 
paralysis of the right facial nerve and a staggering gait. 

Physical examination showed a well developed, slightly 
obese, quite nervous man, who did not appear ill. The fundi 
revealed minimal hypertensive vascular changes. The heart 
was not enlarged and exhibited no murmurs, and the rhythm 
was regular. The lungs were clear; the vital capacity was 
3400 cc. No peripheral edema was present. 

The pulse was 100, and the blood pressure was 190/140. 

The urine had a specific gravity of 1.023 and showed a con- 
stant + test for albumin, with a anormal sediment. The 
hemoglobin was 14.6 gm. per 100 cc. The nonprotein nitro- 
gen was 29 mg. per 100 cc. Phenolsulfonphthalein excretion 
was 17 per cent in 15 minutes and 63 per cent total in 2 
hours. An electrocardiogram showed a pattern of left ven- 
tricular strain. The heart size was at the upper limit of nor- 
mal on x-ray examination. The kidneys were normal by 
intravenous pyelography. 

Unfortunately, in the 5th hospital week and before the 
onset of rice diet, the patient had a vascular accident in the 
cerebellum and concomitantly suffered acute congestive 
heart failure. He was given digitoxin on the day the rice 
diet was begun. He rapidly regained compensation, but un- 
steadiness of gait persisted. The blood pressure remained 
unchanged for | week after these events. 

No significant symptomatic changes occurred while he was 
on the rice regimen. 


SUMMARY 


Observations on 67 patients with diastolic blood 
pressures of above 100 are reported. In 37 of these, 
diastolic hypertension was not sustained during 
a control period of three weeks. 

Ten of the 30 patients with sustained diastolic 
hypertension were not placed on the rice diet either 
because of unwillingness to start the regime or 
because of the presence of severe complications. 

Eleven of the 20 patients placed on the rice diet 
followed the regime for six or more weeks. Four of 
these demonstrated a significant decrease in diastolic 
blood pressure. 

The addition of salt-free protein and fat to the 
diets of 3 of these patients did not result in any 
change in blood pressure or symptomatology. The 
administration of sodium chloride without the 
knowledge of the patients was followed by a rise 
in systolic blood pressure of more than 20 in 1 of 
the 4 cases and equivocal rises in 2 others. It thus 
appears that sodium chloride restriction may play 
a significant role in these results. 

The relation of malnutrition and of the psycho- 
therapeutic effect of such a bizarre regime must be 
considered. 

I am indebted to Dr. Maurice B. Strauss for his advice and 


continuous interest in this project and to Miss Elsie C. 
Rossmeisl for technica! assistance. 
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MEDICAL ASPECTS OF CIVILIAN DEFENSE 


Cuartes H. Braprorp, M.D.* 


BOSTON 


OCTORS have never played a tactical part in 

war. Even in the recent conflict, in which 
casualties were heavy, the medical profession did 
vastly more to lighten the load of human suffering 
than to strengthen the nation’s fighting arm. As 
one studies the outlook of the future, it may well 
be shown that doctors will carry on one of the most 
vital parts in the defense of the nation under cir- 
cumstances that will be extraordinarily different 
from the past. Yet they tend to be so absorbed in 
the scientific interests of their profession that few 
give serious thought to the nature of the military 
crisis that threatens, and still fewer take the time 
to consider the need of plans for meeting the im- 
mense burden that may suddenly be thrown upon 
them. A brief survey of these subjects will convince 
any thinking observer of the following points. 

Despite possibilities of an unexpected emergency 
catastrophic in its proportions, the plans of medical 
mobilization are still based on the cumbersome, anti- 
quated and outmoded system of procurement and 
selective service. Notwithstanding knowledge of 
the effects of atomic bombs in war, no steps have 
been taken to provide hospital facilities or ambu- 
Jance services, or medical supplies or basic equip- 
ment in anything like the proportion to the num- 
ber of casualties that can be predicted with certainty 
in case of an attack on one of the large cities. Like- 
wise, no staff personnel for manning such hospitals, 
not only with doctors but also with nurses, orderlies 
and aides, have been made available. Plans for 
medical mobilization have been prepared in many 
states; but even the best of them are inadequate 
and this at a time when every news release shows 
the threat of full-scale war to be more urgent, 
more imminent and more harrowing than ever 
before. 

To overcome this attitude of indifference, the 
medical profession should be awakened to certain 
realities. Physicians should first realize that war- 
fare has undergone such revolutionary changes that 
none of the strategic patterns familiar throughout 
the past bear any resemblance to the methods that 

*Assistant professor of orthopedics, Boston University School of Medi- 


ine; member, orthopedic staff, Boston City Hospital and Mount Auburn 
Hospital, Cambridge. 


may develop in the near future. A few of the cir. 
cumstances responsible for the change bear enum. 
eration. One must accept the fact, hard to believe. 
that the speed of attack has now exceeded that of 
sound. In the Civil War, an army’s advance was 
limited to the speed of a galloping horse. In World 
War I, the airplane reached a combat speed of about 
200 miles an hour. In World War II, combat planes 
flew more than twice as fast as this, and the Germans 
introduced a very few jet planes three times as fast. 
Today, supersonic speed is a reality, and tomorrow 
it will be commonplace. 

As the speed of attack changes, so does its range. 
General Kenney has recently stated that with the 
fleet of bombers now in mass production in Russia, 
every American city is subject to attack from 
Russian airports. This change of speed and range 
has modified the strategic concept of armies meet- 
ing on fields of battle, and has transferred the center 
of attack from distant outposts to the nation’s in- 
dustrial centers. Cities are now at the front, tactically 
speaking. This fact is even more accentuated by 
the possibilities of guided atomic missiles capable 
of long flights under accurate control. With such 
weapons, the maneuvers of armies, as history has 
known them, suddenly become obsolete, and war- 
fare is transformed into a contest of civilian and 
industrial survival under conditions of widespread 
devastation. 

It must also be realized that the oceans, which 
have always afforded lines of reinforcement and 
supply, may now be almost completely closed 10 
shipping in times of war. This results from tht 
effectiveness of submarine and air attack. Convoys 
of ships will be unable to move, and expeditionary 
forces will be obliged to stay at home. The navit 
themselves have gone beneath the surface, and thet 
movements can only be traced by relatively ™ 
effective radar detection. Their striking pow 
however, will penetrate farther than ever befort 
because of their ability to rise suddenly and launc! 
guided missiles with atomic bombheads. 

Although a survey of military and naval og 
such as this hardly belongs in a medical article, " 
serves as a necessary background to help one unde 
stand the nature of the medical emergency 
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would develop under war conditions. One other 
fact requires mention. In the past, war has been 
governed by traditions of international law that 
both sides respected to some extent. International 
law no longer exists today except as a handicap to 
the initiative of the free, civilized nations. War, 
if it comes, will not begin with any ultimatum or 
declaration of hostilities. It is more likely to open 
with mushrooming columns of atomic smoke over 
one or more American cities. After such an attack, 
the words total war may gain a significance never 
before conceived or imagined, and may include 
gas and bacterial attacks as well as the expected 
atomic bombs and their resulting radioactive dev- 
astation. This, then, is the kind of war that may 
be expected, if war should come. 

The principal interest of doctors is the medical 
problem of civilian defense, which can be com- 
prehended more clearly if the number of casualties 
expected can be estimated. Two years ago an 
official agency predicted that any urban area with 
a dense population would yield at least 100,000 
casualties, of which 60,000 would be seriously 
wounded and 40,000 would be dead or dying. Since 
then, introduction of hydrogen bombs has greatly 
increased this estimate, but of course no specific 
figure can be offered. It is enough to appreciate 
the fact that casualties beyond any proportion pre- 
viously known may occur in one, several or many 
American industrial centers. Under the pattern of 
bombing carried out by the Allied air forces over 
German cities in the past war, many larger centers 
were completely obliterated, and every major city 
suffered over 40 per cent destruction — and this 
without atomic bombs. If another war comes, when 
atomic bombs will almost certainly be used, Ameri- 
can cities must expect corresponding devastation. 
It must also be remembered that the destruction 
of the cities will entail wholesale loss of their hos- 
pital facilities. A bomb centered over Copley Square 
in Boston, for instance, would certainly render in- 
effective the City Hospital, the New England 
Medical Center, the Massachusetts Memorial Hos- 
pitals, and the Peter Bent Brigham, the New Eng- 
land Baptist and Deaconess, the Children’s, the 
Beth Israel andy the Mésachusetts General hos- 
Pitals, as well a all the smaller hospitals in be- 
Green Yo say nothing of the possibility of includ- 
ing the Carney, St. Margaret’s, St. Elizabeth’s, 
Marine, Mount Auburn and Cambridge City hos- 
pitals, all of which lie within dangerous distance of 
the target area. 

In the face of imminent danger, the most futile 
Policy men can adopt is to sit by idly and hope 


that it may never materialize. Without by any 
means abandoning hope, they should not fail to 
Prepare measures for defense suited to the emergency 
that +! catens. The more the character of these 
"o: is studied, the more one realizes that the 
if ICG} 


profession will bear a great burden of re- 
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sponsibility. Medicine will no longer function as 
an auxiliary of the other services but as a primary 
department of itself. There is not space here to 
present any detailed plans, but it seems worth 
while to offer some thoughts on the formation of a 
structural plan or policy around which details may 
develop. 

No progress can be made until it is realized that 
for a future emergency enlistment of medical serv- 
ices in the Army and Navy as practiced in previous 
wars, and as now established, is so completely 
wrong that it would paralyze any effective plan 
for civilian defense. This statement may seem 
categorical, but it can easily be substantiated. 
In high-speed, atomic warfare, the deployment of 
doctors and hospital facilities must follow the con- 
centration of casualties, and this will change from 
armies waiting for action at imaginary fronts, to the 
industrial centers where actual devastation is likely 
to occur. The early part of World War II demon- 
strated this in Britain, where the soldiers at their 
invasion posts were the safest members of the 
population, whereas their families, left behind in 
British cities, bore the brunt of the blitz. In future 
warfare, there is likely to be no combat zone of any 
magnitude except for civilian target areas of eco- 
nomic importance, where populations are heavily 
concentrated and where the number of casualties 
may be immense. Thus, the number of doctors 
needed will be very much greater than ever before, 
and the waste of doctors, improvidently squandered 
throughout military and naval establishments, 
idly waiting for action, will be not only inexcusable 
but insupportable. 

As a further point concerning the use of doctors 
in the armed forces, it should be observed that in- 
stead of profiting by the acknowledged needs of 
unification, the medical corps has been divided still 
further through the creation of a separate air corps. 
Thus, there is now an Army medical corps separate 
from the Navy and separate again from the Air 
Corps, each independent of the other, and dupli- 
cating the services of the other, and no one of the 
three adapted to the care of civilian casualties. 
Intelligent men will not need arguments to per- 
suade them that this system is altogether wrong in 
its concept. In fact the first and most constructive 
step in the planning of a sound medical defense 
would be to abolish the medical services of Army 
and Navy and Air Force altogether and to com- 
bine their staffs under a unified medical service. 
whose chief should be directly subordinate to the 
Secretary of Defense. To be effective, such a de- 
partment must operate without the blundering in- 
terference or control from other services, and with- 
out the stupid mismanagement of line officers. 
Such a department of medical defense should be 
ready to treat all sick calls and all casualties, 
whether civilian, Army, Navy or Air Force, in the 
same hospitals and by the same organizations. 
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This was effectively practiced in Britain during 
the blitz on a reasonably large scale, and the feasi- 
bility of such a scheme is fully established. 

No matter how the military medical services 
operated, the great bulk of casualties in another 
war would require treatment at the hands of civilian 
organizations. If such an emergency comes, the 
demands will be so pressing that no time can be 
allowed for preparation. As individuals or even in 
small teams or separate hospitals, doctors could 
accomplish almost nothing. On the other hand, if 
preliminary plans are made and a civilian medical 
organization is ready, very great relief can be car- 
ried out. The same problem confronted Britain 
in 1938-39, when the possibilities of air attack 
were faced, and the people very wisely adopted 
laws that proved adequate in the crisis. They 
created an emergency medical service under a coun- 
cil and director with dictatorial powers. At the on- 
set of war, all doctors were subject to the orders of 
this service, and private practice virtually ceased. 
In the civilian medical framework in the United 
States today, through state medical societies and 
district subdivisions, a similar plan, capable of im- 
mediate activation could, without great innova- 
tion, be created. Each district, under a committee 
of its own, could form its plans for the emergency, 
and its members could be assigned in advance to 
cadres forming portable hospitals, field hospitals 
and general hospitals. Such a state-wide organiza- 
tion would be potentially mobile, so that if one city 
were devastated, the neighboring localities could 
rush surgical teams to the scene of attack, and, at 
the same time, evacuation of less severely wounded 
persons could proceed in the other direction. 

Such an organization would require the disciplined 
regulation of a legally constituted director and an 
administrative staff, who could be given authority 
in advance through recommendations by the medical 
society and action of the legislature. If copied in 
other states, these organizations could be pre- 
pared for federal control, like the National Guard, 
whenever summoned into action. The national 
department of civilian defense could then take them 
over and direct their efforts. 

It is clear that medical staffs cannot operate 
without hospital facilities and equipment. If a plan 
of this nature were adopted, each unit would re- 
quire a base for its activities, as well as the instru- 
ments and drugs necessary for its work. The hos- 
pital problem could be handled by the assignment 
of each unit to some existing institution that could 
be quickly transformed for this purpose, such as 
boarding schools and colleges. Similarly, each unit 
would need its administrative staff, ambulance 
service and nursing corps, for which personnel 
would have to be recruited in advance. Portable 
hospitals or mobile surgical hospitals of a size 
smaller than general hospitals could be centered 
around assembly points in the suburbs, which 
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would provide housing for headquarters, such as 
high schools and armories. They could be as- 
signed tentage, cots and a train of trucks, together 
with mobile x-ray and operating-room equipment 
such as was used for hospitals of this type during 
the war. The cities themselves would have to be 
districted off for aid stations, ambulance stops and 
evacuation posts where the wounded could be 
gathered and sorted. 

Several topics of greater importance than details 
of planning require mention. The first is the fact 
that immediate attention should be given to the 
question of hospitalization in the large cities. Every 
effort should be made to preserve a ring of avail- 
able hospitals at a radius of 15 to 35 or 40 miles 
around each city. To meet this purpose in Boston, 
for instance, the Army or Veterans Administration 
hospitals at Ft. Devens, Framingham, Waltham and 
West Roxbury should be available. Despite econ- 
omies that might be gained from the closing down 
of some of these institutions, their value in case 
of emergency should be remembered. Furthermore, 
when new hospitals are built, they should be estab- 
lished somewhere on the periphery, and not in an 
urban center. Decentralization will be the key- 


-note of defense. 


To meet the need for supplies, a central medical 
organization would be required, with a number of 
large depots where great reserve quantities of drugs, 
plasma, surgical materials and other necessary 
equipment could be stored. These should be supple- 
mented by an interlocking system of blood banks 
and laboratories. During the past war there was 
an acute shortage of surgical instruments, which 
could not be obtained on short notice, and there 
was a threatened shortage of digitalis and other 
vital drugs. Provisions should be made far enough 
ahead to prevent similar serious shortages. Special 
committees of hospital administrators and of 
executives of medical-supply houses should super- 
vise this part of the planning. Similarly, a special 
committee should supervise plans for transporta- 
tion facilities, since the entire service will depend 
on this for movement of patients as well as supplies. 
Among other special committees would be the im- 
portant one for nursing and one for hospital aides, 
who might be called upon to carry the greatest part 
of the nursing function. 

Still a third aspect of defense would be the public- 
health menace. Sewage systems would be wrecked 
by bombs, and water contamination, food shortages, 
and epidemics would have to be anticipated. The 
entire civilian population would need immuniza- 
tion against tetanus, typhoid and other diseases. 
They should also receive blood typing, and ident 
fication tags should be issued and stamped. ‘Tattoo 
ing, perhaps, would be preferable, judging by the 
Army’s experience with tags. Widespread instruc: 
tion would be required in sterilization or chlorina- 
tion of water and in sanitary measures effective 
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during disasters. All these matters, however, could 
safely be left to the expert planning of the very com- 
petent state public-health departments, with the 
aid, perhaps, of the department of education. 

It would be tedious to pursue this great project 
of planning defense through all its ramifications. 
The obstacle is the basic belief that “It won’t ever 


happen to us.” 
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Since this article was first prepared, it has al- 
ready happened in Korea, and we hardly know on 
what front to expect the next assault. Although 
hysteria should be avoided, we must also avoid 
complacency or delay. 

“The affair cries, Haste and Speed must answer it!” 


520 Commonwealth Avenue 





AUREOMYCIN IN THE TREATMENT OF AMEBIASIS* 


: C. F. Gutcu, M.D.f 


LINCOLN, 


N THE long-continued search for amebicidal 
agents applicable to treatment of human infes- 
tations by Endamoeba histolytica, attention in the 
past year has been drawn to the apparent effective- 
ness of aureomycin. At the Veterans Administration 
Hospital in Lincoln, Nebraska, 20 patients with 


NEBRASKA 


The 20 patients so treated at Veterans Adminis- 


tration Hospital, Lincoln, presented the usual 
variety of symptoms and physical findings. Four 
had suggestive impairment of liver function. Four 


others had narrowing or deformity of the cecum 
consistent with amebic typhlitis by x-ray study. 


TaBLe l. Effect of Aureomycin on Cases of Amebiasis. 








Case No. AGE PARASITE 
INTENSITY 
IN INITIAL 
STOOLS 
yr. 
ae 54 oh 
- Peer 60 +++ 
a 31 ++++ 
aoe 29 +++ 
- 58 ++++ 
oe 24 ++ 
‘or 33 +++ 
8 az —T 
9 28 +++ 
10 24 ++ 
11 52 ++ 
a 53 ++ 
13 25 ++++ 
14 26 = 5 
15 40 + 
16 28 + 
17 20 ++++4+ 
18 53 ++ 
19 23 ++++ 
20 25 +++ 


AUREOMYCIN Sipe Errects No. oF STooL PERIOD OF 
DosaGeE SerRiEes* OBSERVATION 

gm. 

8.0 None 5 5 mo 
8.0 None 6 5 mo, 
8.0 None 7 5 mo, 
ty ge Giddiness 4 3 mo 
20.0 None 9 5 mo, 
14.75 None + 3 mo, 
20.0 Slight diarrhea 7 3 mo. 
20.0 None 7 3 mo, 
20.0 None 8 4 mo. 
20.0 None 8 5 mo. 
20.0 Pruritus 6 3 mo. 
20.0 Slight headache 12 4 mo.t 
20.0 None 3 3 mo. 
20.0 None 5 3 mo. 
12.0 None 2 1 mo. 
21.0 None 4 2 mo.t 
28.0 Giddiness 4 3 mo. 
20.0 None 4 3 mo. 
12.0 None 2 1 wk. 
12.0 None 2 1 wk. 








Phospho-Soda. 


*A series of stools indicates three liquid stool specimens obtained after preparation of the patients with cholphenolate and 


TStools positive at 6 weeks; patient received 28 gm. in second course; four stool series up to 2 months later negative. 
{Stools positive at 6 weeks; patient given 12 gm. in second course; two stool series negative up to 10 days later. 


proved amebiasis have received aureomycin, and 
the results are believed to confirm those of other 
workers. 

McVay, Laird and Sprunt! and Fuller and Faust? 
first reported the apparent inhibitory action of 
aureomycin upon £. histolytica in vitro. McVay 
and his colleagues, Most® and, more recently, 
Hughes! administered aureomycin to patients with 
amebiasis and reported significant percentages of 
subsequently negative stool studies. 
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Chief Medical Director. The statements made and the 
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reliect the opinion or policy of the Veterans Administration. 
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No ulcerative lesions were demonstrable on procto- 
sigmoidoscopy. 

The pertinent data in these cases are shown in 
Table 1. Aureomycin was given orally in divided 
doses of 0.75 to 1.0 gm. every six hours for a total 
of 8 to 28 gm. The first patients treated received 
only 8 gm. each. Later, the dosage was increased 
to 20 to 28 gm., which has since been reduced, to de- 
termine, if possible, a minimum dosage level. Side 
effects were minimal, and in no case was it neces- 
sary to discontinue medication. Slight nausea, 
giddiness and headache increased in frequency as 
the total dose was increased. Slight pruritus ani 
developed in 2 patients four to six weeks after treat- 
ment. 
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Symptomatic relief was prompt in all cases. All 
patients with initial roentgenologic changes in the 
colon were re-examined after six weeks, and disap- 
pearance of the deformity was found. Also, after 
completion of aureomycin therapy, the stool speci- 
mens did not contain macrophages, epithelial cells 
and cellular débris, which are frequently noted after 
other treatment. 

All patients had negative stool examinations at 
the termination of therapy. The examinations were 
repeatedly negative in 5 cases up to five months 
later and in 10 others three months after treatment. 
Two patients were found to have heavy infestations 
of trophozoites at their six-week checkup. Both 
were given a second course, and in the first case 
five examinations of the stools up to two months 
later were negative. The more recent case had two 
negative series up to ten days after the second 
course. 

What constitutes a proper follow-up period after 
any therapy for amebiasis depends upon the criterion 
taken for “cure.” Most authorities’ require re- 
peated negative stool examinations for six to twenty- 
four months. Review of cases treated at this hos- 
pital previously indicated positive stools were most 
often found within three to five months of treat- 
ment, when recurrence took place. Experience with 
other amebicidal agents (carbarsone, chiniofon, 
Vioform, Diodoquin and emetine) indicated a re- 
currence rate of 11.5 per cent within five months,® 
the majority appearing within three months. Thus 
far, results of the aureomycin therapy appear to 
compare with best conventional treatment. Serious 
toxic effects of aureomycin are apparently mini- 
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mal. No evidence of toxicity in the myoc: irdium, 
marrow, liver or kidney was observed.’ This state. 
ment cannot be made of emetine or the organic 
arsenicals. 


SUMMARY 


Twenty cases of amebiasis treated with aureo- 
mycin at the Veterans Administration Hospital jn 
Lincoln, Nebraska, are discussed. All stools were 
negative for Endamoeba histolytica at the end of 
treatment. Fifteen patients have had repeatedly 
negative examinations three months or longer after 
treatment. 

Two were found to have reappearance of active 
infestations after six weeks. After a second course of 
aureomycin both again had negative stool ex- 
aminations, and 1 continued so after two months. 

The recurrence rate after aureomycin appears 
to compare with that after other therapeutic routines 
for amebiasis. 

Lack of serious toxicity is believed to make aureo- 
mycin a desirable agent in the treatment of ame- 
biasis. 
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VITAMIN Br AND PERNICIOUS ANEMIA—STRAUSS 


MEDICAL PROGRESS 





O THE microbiologist, vitamin By is one of 
the newest of the growth factors necessary for 
certain bacteria. To the biochemist, it appears to 
ford new information concerning nucleic acid 
synthesis. To the poultry scientist it represents 
a further step in the elucidation of the nature of the 
factors necessary for the best hatchability of hens’ 
eggs and the growth of chicks. To the physician, 
vitamin B:. appears to be the long-sought antiper- 
nicious-anemia principle of liver, and to afford 
new insight concerning the pathogenesis of a dis- 
order that has fascinated medical men since its 
original description by Thomas Addison a cen- 
tury ago. 

Since interest in the newest member of the vi- 
tamins stems from its significance in pernicious 
anemia it may be well to review certain aspects of 
this malady. No endeavor is made to cover all 
the facets of this disease, which are completely 
discussed in readily available textbooks and mono- 
graphs. 





CuinicAL ASPECTS 


Pernicious anemia is a deficiency disease due to 
the failure to assimilate essential material from 
food. It is manifested as a macrocytic anemia as- 
sociated with disturbances of the gastrointestinal 
tract and frequently of the nervous system. Un- 
treated, the disease progresses over a period gen- 
erally of about three years to a fatal termination. 
Under adequate treatment the blood becomes es- 
sentially normal, digestive symptoms vanish and 
manifestations referable to the nervous system 
are completely arrested. The disease occurs par- 
ticularly in the fourth and fifth decades of life, 
although rare cases have been reported before the 
age of thirty. It is most common in blue-eyed per- 
sons of northern European stock, but typical cases 
have occurred in essentially every race, including 
the Negro. A familial tendency is common. The 
Onset of the disease is usually insidious, and all too 
frequently gastrointestinal, neurologic or cardiac 
symptoms precede the development of obvious 
anemia by many months. Every patient of middle 
“ge or over who complains of indigestion, flatulence, 
anorexia, ‘‘gall-bladder attacks,” diarrhea or sore- 
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pernicious anemia excluded. A “beefy,” “inflamed” 
or pale, smooth tongue, although found in other 
deficiency disorders, should always arouse the 
suspicion of pernicious anemia. Any patient with 
persistent paresthesias of the hands or feet to- 
gether with anemia should be considered to have 
pernicious anemia until proved otherwise. The 
numbness and tingling of the extremities in per- 
nicious anemia differ from those encountered in 
many other severe anemias and in circulatory dis- 
turbances in being relatively constant over long 
periods. Other manifestations of the neural changes 
of pernicious anemia may suggest “‘neuritis,” tabes 
dorsalis, fallen arches or “rheumatism.” Gross 
diminution of ability to perceive the vibration of 
a tuning fork held in contact with the tibia is an 
almost constant finding in the presence of the neural 
lesion of pernicious anemia. Reflex changes vary 
from complete absence to extreme hyperactivity 
associated with clonus, depending on whether 
the lesion is predominantly in the posterior or 
lateral columns of the spinal cord. In the former, 
ataxia and a positive Romberg sign occur, and in 
the latter, spasticity and the sign of Babinski. Any 
combination of signs in the posterior and lateral 
columns may be seen. However, pupillary ab- 
normalities and changes in pain, light-touch and 
thermal sensitivity probably never occur unless 
there is associated polyneuritis. Sphincter disturb- 
ances are common in advanced cases. In the ab- 
sence of well marked abnormalities of the blood, 
lumbar puncture may be necessary to exclude 
syphilis of the central nervous system, spinal-cord 
tumors, lesions of the cauda equina and prolapsed 
intervertebral disk. 


Buioop PicTurRE 


The blood picture in well developed pernicious 
anemia is typical of diminished productivity of the 
bone marrow with decreased numbers of white blood 
cells and blood platelets, as well as of red blood 
cells. The red-cell count is usually below 2,500,000. 
The mean corpuscular volume of the red blood cells 
is large (110 to 160 cubic microns). Some increase 
in size is prone to occur before there is any out- 
spoken reduction of the red-cell count. The mean 
corpuscular hemoglobin concentration is 32 per 
cent or more, and the color index almost always is 
above 1. The plasma pigments are usually in- 
creased, with an elevation in the indirect van den 
Bergh reaction. 
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The red cells in the untreated patient may show 
practically any of the morphologic abnormalities 
known to occur, except pronounced achromia. A 
large percentage of deeply stained oval cells, usually 
macrocytes, is a particular feature. Cells smaller 
than normal and tiny microcytes are also seen, so 
that distinctly marked variation in size often oc- 
curs. All forms of abnormal shapes may be present, 
the most bizarre being among the cells of medium 
and smaller size. Diffuse polychromatophilia and 
punctate basophilia, are common but reticulo- 
cytes above 3 per cent are unusual in the untreated 
patient. A variety of nucleated red blood cells may 
rarely be seen, usually in small numbers. With the 
decreased total number of white cells, the lympho- 
cytes are usually relatively increased. The granu- 
locytes tend to be large, with increased lobulation 
of the nuclei. Occasionally, the eosinophils are 
moderately increased. They may reach over 50 
per cent after administration of raw liver, but not 
after cooked liver or liver extract by mouth. The 
platelets, although generally diminished, rarely 
fall below 40,000. 

The typical blood-cell picture is easily recognized, 
but when cases are seen early or in remission, changes 
in the blood may be absent or slight. The finding 
of a high color index and a distinctly increased mean 
corpuscular volume, however, does not necessarily 
indicate pernicious or a related anemia, since types 
of macrocytic anemia that are unrelated to per- 
nicious anemia occur. 


Bone Marrow 


In the severely anemic patient with pernicious 
anemia the active bone marrow is always increased 
in amount and may extend throughout the long bones. 
This dark-red marrow shows microscopically great 
proliferation of primitive red blood cells, often ap- 
pearing in large sheets obliterating the structural 
details, so that the white-cell and platelet-forming 
centers are fewer than normal and the areas oc- 
cupied by fat cells greatly reduced or absent. As 
in experimental anemias in animals, the degree of 
primitive red-cell proliferation appears to be in 
direct proportion to the severity of the anemia. 
However, in spite of the continued presence of the 
stimulus of anoxia due to anemia, normal matura- 
tion into erythroblasts and adult erythrocytes does 
not occur until the antipernicious-anemia principle 
is supplied. When this is done there is maturation 
of the primitive cells within a matter of hours 
through the normoblastic stage and then to reticu- 
locytes and mature erythrocytes within a few days. 
This occurs prior to any significant increase in the 
hemoglobin content of the peripheral blood. Within 
a short time the bone marrow of a patient with 
pernicious anemia who has been adequately treated 
with liver extract or vitamin By returns to an es- 
sentially normal state. That the stimulus of anoxia 
due to anemia is also partly responsible for the great 














proliferation of the primitive cells has been demon. 
strated by the work of Davidson and his associates! 
who reported the reversion of the megaloblastic 
marrow without liver therapy following the trans. 
fusion of sufficient blood completely to relieve the 
ariemia. 


Rep-CeLt Dynamics 


; It has been known for many years that there 
is an increased excretion of bile pigments in the 
urine and stools of patients with pernicious anemia 
in relapse. This has often been explained as de- 
pendent on increased destruction of circulating 
red blood cells. Indeed, Loutit,? employing the 
Ashby technic, determined that the erythrocytes 
of 2 patients with untreated pernicious anemia had 
maximum survival times of twenty-one and sixty 
days when transfused into normal recipients, in 
contrast to the normal expected survival of ap- 
proximately one hundred and twenty days. The 
absence of an abnormal hemolytic factor in the 
patient with untreated pernicious anemia has been 
demonstrated by recent studies?»* showing that 
normal red blood cells transfused into patients 
with pernicious anemia survive the normal span. 

Dobriner and Rhoads‘ have shown that there 
is an increased excretion of both coproporphyrin 
I and urobilin in patients with pernicious anemia in 
relapse, which returns to normal after liver therapy. 
Since they believe that coproporphrin I is a by- 
product of hemoglobin synthesis and not a break- 
down product of its destruction as urobilin is, they 
consider the increased excretion of both pigments 
to indicate that there is increased production as 
well as increased destruction of red blood cells 
during relapse of pernicious anemia. 

London et al.5 have employed N!-labeled gly- 
cine in the study of heme synthesis and red-cell 
dynamics in various disorders. Glycine is specifi- 
cally utilized for the biologic synthesis of the pro- 
toporphyrin of hemoglobin. Hence the administra- 
tion of labeled glycine results in the production of 
erythrocytes containing labeled heme, which remains 
in the cell until the cell disintegrates. Little, if 
any, of the heme released by cell destruction is 
reutilized for new hemoglobin synthesis. London 
and his associates, by thus using labeled glycine, 
have been able to determine that the rate of red- 
cell formation in a patient with pernicious anemia 
in relapse is approximately half the normal rate, 
and that the mean survival time of the red blood 
cells is about seventy-two days. It was accordingly 
apparent that the very large amounts of bile pig- 
ment excreted in this disease could not be derived 
from the destruction of circulating red blood cells. 
Their studies,>® to be reported in full later, sus 
gest that a large portion of the bile pigment & 
creted in the feces is derived from one or more 0 
the following sources: hemoglobin of red blood 
cells destroyed in the bone marrow or shortly after 
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reaching the peripheral blood; porphyrin not utilized 
for hemoglobin production; or direct synthesis of 
bile pigment via a pathway that does not involve 


degradation of a porphyrin ring. 





PATHOGENESIS 


Castle Theory 

Castle’s’? theory of the pathogenesis of pernicious 
anemia and related macrocytic anemias is now well 
established. He and his associates demonstrated 
that the gastric secretion of patients with classic 
pernicious anemia 1s deficient in an essential thermo- 
labile constituent (“intrinsic factor”). This material 
is not rennin, pepsin or gastric lipase® but bears 
close similarity to a proteolytic enzyme found in 
gastric juice, active at pH 7.4, which may be an 
alpha-aminopolypeptidase.° However, an alpha- 
aminopolypeptidase prepared from calf thymus by 
].$. Fruton failed to exhibit intrinsic factor activity, 
and normal human gastric juice does not exhibit 
aminopolypeptidase activity in vitro.1° Although 
Meulengracht" found the pyloric region of the 
pig stomach to be most potent in the treatment 
of pernicious anemia, Fox and Castle’ demon- 
strated that in the human stomach greatest ac- 
tivity resides in the fundus (which is the seat of 
the well known mucosal atrophy in _ pernicious 
anemia). 

The administration of normal gastric secretion 
alone is not sufficient to produce a remission in 
patients with pernicious anemia but must be ad- 
ministered in association with a food factor (“‘ex- 
trinsic factor”), which has been found in such di- 
verse foods as beef muscle, milk, eggs, tomatoes, 
rice polishings and yeast. 

Whether or not the alimentary tract of the pa- 
tient with pernicious anemia suffers from a degree 
of impermeability not found in normal man is not 
altogether clear. However, the flat glucose and 
Vitamin A tolerance curves seen in this disease sug- 
gest a diminished capacity for absorption. The 
fact that liver extract is sixty to a hundred times 
more effective by injection than by mouth likewise 
Suggests a factor of intestinal impermeability. 
Studies with vitamin B.z, described below, indicate 
that this differential can be reduced, but not abol- 
ished, by the concomitant oral administration of 
normal human gastric juice. In the classic case of 
Addisonian pernicious anemia a diminution in the 
amount of gastric factor decreases the amount of 
liver principle, which in turn may lead to an im- 
paired appetite with a consequent decrease in the 
intake of the food factor and possibly increased 
intestinal impermeability. Castle and his associates® 
have Suggested that such an unstable cycle is re- 
sponsible for the “spontaneous” remissions and 
— frequently observed in patients before 
ange. * pee therapy but never seen in their 
lute. F bene the diet is completely devoid of 

‘actor, In sprue, impaired intestinal 
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permeability may be the primary factor, followed 
by a decreased intake of the food factor as a result 
of anorexia, leading to the same deficiency of liver 
principle in the presence of a normal gastric secre- 
tion. 


PreroyicLutamic Acip (Fouic Acip) 


In 1945, it was demonstrated that pteroylglu- 
tamic acid (a growth factor for many bacteria) 
was capable of duplicating some of the hemato- 
logic effects of liver extract in pernicious and re- 
lated macrocytic anemias. As little as 1 mg. of 
free pteroylglutamic acid a day is sufficient to pro- 
duce a hematopoietic response. 

Pteroylglutamic acid occurs in many foods, par- 
ticularly those of vegetable origin, in the form of 
conjugates,!® containing two to six or more addi- 
tional glutamic acid groups. If the patient with 
pernicious anemia will respond to 1 mg. of the 
free acid daily there must then be some defect in 
his absorption or utilization of these conjugates. 
Enzymes known as conjugases, capable of splitting 
the conjugates and releasing the free acid, are 
present in many animal tissues, in normal persons 
and in patients with pernicious anemia.!® 

Indeed, Wilkinson and Israéls!? have shown that 
two synthetic conjugates (pteroyl-tri-y-glutamic 
acid and pteroyl-di-a-glutamic acid) given orally 
or parenterally to patients with pernicious anemia 
will produce expected reticulocyte and _ red-cell 
responses. It is true that the doses used were large 
(80 to 140 mg. daily), and that both the conjugates 
actually employed were synthetic, although the 
triglutamic acid does occur naturally. However, 
specific inhibitors of the conjugases exist in many 
natural sources of pteroylglutamic acid conjugates. 
Accordingly, Swendseid et al.'® studied the urinary 
excretion of pteroylglutamic acid in normal sub- 
jects after the administration of free and con- 
jugated forms. They found that the greater the 
amount of conjugase inhibitor present in the source 
of the conjugate, the less was the urinary excretion 
of the free acid. They then found that patients 
with pernicious anemia in relapse failed to liberate 
the free acid from preparations of conjugates con- 
taining inhikitors.!® However, patients with per- 
nicious anemia maintained in remission by liver 
extract were apparently able to liberate pteroyl- 
glutamic acid from its conjugates. They also noted 
that patients with pernicious anemia in relapse 
excrete less pteroylglutamic acid in the urine than 
normal subjects do, but after liver therapy this is 
increased.!® It has also been observed that in cer- 
tain cases of sprue the administration of pteroyl- 
glutamic acid conjugates together with liver ex- 
tract is followed by a larger excretion of free acid 
in the urine than when the conjugates are adminis- 
tered alone.”° 

Further light on the inter-relation of various 
nutritional factors is afforded by the studies of 
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Ruegamer et al., who rendered dogs niacin 
deficient by means of a suitable diet and the ad- 
ministration of Sulfasuxidine to prevent biosyn- 
thesis of the vitamin by micro-organisms in the 
gastrointestinal tract. They found that the re- 
sulting deficiency syndrome, which includes anemia, 
will respond at first to the administration of niacin. 
However, the animals will later respond only when 
either liver extract or pteroylglutamic acid is added, 
and will exhibit a complete remission only when 
all three factors are given. Similarly, Heinle and 
his co-workers”: 24 have shown that an induced 
anemia in swine will at first respond to pteroyl- 
glutamic acid alone. Later, only a partial response 
occurs with the same material or with liver extract, 
but if both are given together recovery occurs. 

There is also evidence*® that pteroylglutamic 
acid antagonists may inhibit the responses of pa- 
tients with pernicious anemia to liver extracts, 
and that liver extract will not prevent the cyto- 
logic changes that may be induced in embryonated 
eggs by these antagonists.”® 

Pteroylglutamic acid and its conjugates, unlike 
liver extracts potent in pernicious anemia, “extrin- 
sic factor” and animal “protein factor,” are found 
largely in vegetable sources and are less heat stable. 
Gastric juice does not liberate the free acid from 
pteroylglutamic acid conjugates, nor does it in any 
way augment the effectiveness of the free acid or 
its conjugates.’ Purified liver extracts will not 
replace pteroylglutamic acid in the nutritional 
requirement of certain bacteria and animals.2” 

The introduction of synthetic pteroylglutamic 
acid in the treatment of pernicious anemia was at 
first considered a major therapeutic advance that 
would permit patients to be maintained without 
the necessity of receiving liver extract by injection. 
However, before many months went by, it became 
apparent not only that pteroylglutamic acid failed 
to protect the nervous system against the progres- 
sion of subacute combined degeneration of the 
spinal cord but also, in a number of cases, that 
fulminating neurologic relapse seemed to be re- 
lated to its administration.2® Recently, Israéls 
and Wilkinson?® reported that 13 of 17 patients 
with pernicious anemia, who had no neurologic 
manifestations at the time treatment with pteroyl- 
glutamic acid was begun, developed subacute 
combined degeneration of the spinal cord requir- 
ing liver extract or stomach preparations for relief, 
and that 3 patients with initially moderate neural 
involvement became worse under pteroylglutamic 
acid therapy. Schwartz et al.3° have observed 31 
neurologic relapses over a period of three and a 
half years of pteroylglutamic acid therapy in 59 
patients with pernicious anemia. 

Increasing the dose of pteroylglutamic acid does 
not benefit neural relapse and in fact may even make 
it worse. A few observations*® suggest that when 
large doses of folic acid are administered with liver 
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extract, neurologic relapse may occur that wil] 
continue in spite of the administration of liye, 
extract until the folic acid is omitted. his has 
not been confirmed. It has been suggested that 
pteroylglutamic acid in patients with pernicioys 
anemia interferes with the normal glutamic acid 
metabolism of the nervous system just as, for ex. 
ample, the para-aminobenzine sulfonamides may 
interfere with the normal para-aminobenzoic acid 
metabolism. However, corroborative evidence for 
such an action is Jacking, and it may well be that 
a photofission product present in commercial prep- 
arations (2-amino-4-hydroxy-6-formyl _ pteridine) 
is responsible, since freshly recrystallized pteroyl- 
glutamic acid does not significantly inhibit the 
metabolism of brain-cell suspensions, even when 
present in high concentrations, as the usual pteroyl- 
glutamic acid supplied for clinical use does.” The 
fact that subacute combined degeneration of the 
spinal cord and neural disturbances following the 
use of pteroylglutamic acid are virtually nonexist- 
ent in patients without achylia gastrica suggests 
that the latter is a prerequisite for the neural dis- 
turbances ascribed to pteroylglutamic acid. Con- 
sequently, as might have been anticipated, the 
daily administration of 20 mg. of pteroylglutamic 
acid for at least one year to 45 patients without 
anemia produced no hematologic or neural ab- 
normalities.* 

Schieve and Rundles** have recently shown not 
only that pteroylglutamic acid is inadequate for 
the prevention of the spinal-cord lesions but also 
that the glossitis of pernicious anemia may fail to 
respond to its administration or may actually de- 
velop during its use. In several such cases, prompt 
healing of the tongue has followed the injection of 
vitamin Bu. 

The action of pteroylglutamic acid in pernicious 
anemia is clearly an incomplete one. The mecha- 
nism of action remains obscure. One may speculate 
that in the absence of the specific antipernicious- 
anemia factor the patient becomes incapable of 
fully utilizing natural sources of pteroylglutamic 
acid and hence develops secondarily a deficiency of 
pteroylglutamic acid in addition to the primary 
lack of the antipernicious-anemia factor. Welch 
and Heinle have suggested that there is charac- 
teristically an incomplete deficiency of both factors 
during relapse and that the removal of either de- 
ficiency increases the over-all rate of synthesis of 
some compound in the formation of which both 
factors are catalytically involved. Failure of p« 
tients to respond to one factor, followed by respons¢ 
to the other, implies that a complete deficiency of 
the second substance had prevailed. 


Vitamin Bu 


Historical Background 


In May, 1947, Shorb** announced that Lacio- 
bacillus lactis (Dorner) failed to grow in an amino 
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acid basal medium containing all the synthetic 
components of the vitamin B complex and the 
“tomato-juice” growth factor unless supplemented 
with certain preparations of liver extract. Several 
months later she established the fact that there 
was a linear relation between the content of the 
L. lactis growth factor of liver extracts and their 
potency against pernicious anemia.*® A year later 
workers*? at the Merck Research Laboratory suc- 
ceeded in purifying this factor until they obtained 
ared crystalline material so potent that 1.3 by 10 
microgm. per cubic centimeter of culture medium 
was capable of supporting half maximal growth of 
L. lactis under the conditions of testing. They named 
the material vitamin By, noting that it appeared 
to be one of the most biologically active substances 
known. Only botulinus toxin and plutonium ap- 
pear to have comparable activity. 

Simultaneously, the late Randolph West** re- 
ported that crystalline vitamin B,:. was effective 
in producing remissions when injected in micro- 
gram doses in patients with Addisonian pernicious 
anemia. Subsequent studies suggested that 1 
microgm. of crystalline vitamin By: was equivalent 
in potency to 1 U.S.P. unit of injectable liver ex- 
tract, although evidence has recently been presented 
implying that this is an overestimate and that 
vitamin B,: is only half to a third this potent.**: 4° 

Independently and at approximately the same 

time, E. Lester Smith,*! of the Glaxo Laboratories 
in England, employing partition chromatography, 
isolated from ox liver two red pigments highly 
active in pernicious anemia as determined by clinical 
testing.” Subsequently, both groups of workers 
demonstrated the presence of cobalt in their ma- 
terial, “* thus suggesting for the first time that 
this trace element might be essential for species 
other than ruminants. It was quickly shown that 
cobaltous ion itself was inactive for L. lactis and 
without effect in pernicious anemia.** The average 
daily dietary intake of cobalt by man has been 
estimated at two thousand times the amount present 
in 1 microgm. of vitamin By». 
_ Itis of interest that the material in liver effective 
IN pernicious anemia, sought by chemical means 
and human assay for two decades, was finally 
isolated independently and almost simultaneously 
by two groups of workers, one employing micro- 
biologic assay, and the other physical means and 
human assay. 


Physical and Chemical Properties 


Crystalline vitamin B,z contains 4.5 per cent 


cobalt,“ which indicates a minimum molecular 
weight of 1300, if there is 1-cobalt atom per mole- 
cule. This is in agreement with ebullioscopic de- 


terminations estimating the molecular weight as 
1490 + 150. By x-ray crystallography, the molec- 
ular Weicht appears to be between 1550 and 1750." 
It is an optically active, poly-acidic base with ab- 
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sorption maxima at 2780, 3610 and 5500 A. An- 
alytic data are consistent with the formulas: 


Coe H¢6-80 Nis O.13; PCo 
Cos Hes-02 Nu O:; PCo 


Although Smith* originally claimed that each 
molecule contained 3 atoms of P, Ellis et al.‘ 
demonstrated that the Co:P ratio was 1:1. On 
hydrolysis no a-amino acid moiety appears, and 
hence the vitamin cannot be a polypeptide. There 
is no evidence for a pterin-type structure. Alkali 
fusion forms products characteristically reacting 
like 5-membered nitrogen-containing compounds, 
including pyrroles, so that a pyrrole or porphyrin- 
like structure has been suspected. 

Lester Smith’s*! original evidence for the existence 
of a second red factor in liver active in pernicious 
anemia has been confirmed, and recent evidence 
suggests that there may be yet a third such factor.” 
An additional factor has been isolated in crystal- 
line form and named vitamin Bi», the designation 
vitamin Biya having already been applied to an 
artificially produced hydrogenation product of 
vitamin By. Clinical activity appears equal to 
that of vitamin B...48 Absorption spectrums differ 
slightly. Paper or column-partition chromatog- 
raphy affords a method of obtaining the differen 
factors.*!:49 Whether the new factors represent 
chemical modifications of vitamin By (analogous 
to the various forms of vitamin D and of penicillin) 
or whether they are more complex substances in- 
corporating the molecule of vitamin B,: (analogous 
to the conjugates of pteroylglutamic acid with ad- 
ditional molecules of glutamic acid) is as yet un- 
known.*? 

It is of interest in this connection that certain 
fermented materials that are quite potent by chick 
assay exhibit only a fraction of their potency by 
Lactobacillus leichmannii assay,°° further suggest- 
ing the existence of conjugates that are microbi- 
ologically incompletely available. Hausmann*® has 
reported that concentrates of cow dung or broth 
cultures of Streptomyces griseus, administered in- 
tramuscularly to 7 patients with pernicious anemia 
in amounts that by microchemical cobalt analysis 
were equivalent to 250 to 1000 microgm. of vitamin 
Biz, were wholly ineffective but that after diges- 
tion either with hog-stomach mucosa or with a 
pancreatic-enzyme extract, the cow-dung factor 
showed clear hematopoietic activity. He suggests 
that these materials represent “‘pre-vitamin Bi.” 
or ‘“‘vitamin By: conjugate” and that under the 
influence of enzymes that he terms “vitamin Bis 
conjugases” and states are to be found in stomach 
mucosa, pancreas and kidneys are converted into 
other forms of vitamin Bi:.5! No further data are 
given. 

Microbiologic assay indicates that an aqueous 
solution of vitamin By is stable during autoclaving 
at 121°C. for fifteen minutes, but that it is inac- 
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tivated at room temperature in 0.015 normal sodium 
hydroxide solution and in 0.01 normal hydrochloric 
acid.“ However, there is evidence that it may be 
inactivated in culture mediums by autoclaving 
unless certain protective substances are present.” 

A few months ago Dr. Karl Folkers®* announced 
the chemical nature of one fraction of the vitamin 
Biz molecule to be 5,6-dimethyl benzimidazole. 
The parent component of this compound, 1,2-diam- 
ino-5,6-dimethylbenzene, is a fractional part of 
riboflavin, a matter of interest in view of the fact 
that a diet rich in riboflavin appears to favor bac- 
terial synthesis of vitamin By in the gastrointes- 
tinal tract. 55 


Distribution 


By assay with Lactobacillus lactis (Dorner), Shorb 
found activity in descending order in refined liver 
extracts, other liver fractions, brewer’s yeast, 
skimmed milk, peptonized milk and autolyzed 
yeast®® and in fairly high amounts in cow manure, 
fish meal, pancreatin, papain, egg white and egg 
yolk.5§ She failed to find activity in crude casein, 
various casein products and digests, yeast nucleic 
acid, the sodium salt of thymo-nucleic acid and 
adenylic acid.*® Little activity was present in an 
alcoholic extract of whey, soybean-oil meal, gelatin 
and zein.*® 

Active materials are produced by a variety of 
micro-organisms, including Streptomyces aureo- 
faciens and S. griseus,*®: ** from which source much 
of the vitamin Bi. now commercially available is 
inexpensively obtained. 

By rat assay, Lewis et al.5% 5° have determined 
that beef kidney contains as much vitamin By 
activity as beef liver. Two yeast autolysates were 
negative, as was 2.0 mg. of thymidine (twenty 
thousand times the effective dose of crystalline 
vitamin B,:). Two hundred and fifty micrograms 
each of guanine, adenine, thymine and uracil, in 
addition to 500 microgm. each of rutin and hesperi- 
din, gave no rat growth. 

The same workers found that beef and horse 
meat were quite active, whereas pork was extremely 
variable, some samples containing practically no 
vitamin B,: activity, and even the best samples 
contained less activity than beef. They also found 
that sheep rumen was active. It is of interest in 
this connection that when radioactive cobalt (Co**) 
is fed to sheep, more than half the amount recovered 
in the feces is in organically bound form and is 
associated with a high vitamin By activity. 

It is of additional interest that there is a marked 
diminution in the number of rumen bacteria and 
alteration of types in cobalt-deficient sheep.® 
Cobalt in l-mg. daily doses, which will relieve the 
anemia and anorexia when given by mouth, is inert 
when administered by injection in the same amount. 
Vitamin By, given orally or by injection in amounts 
comparable to those beneficial in pernicious anemia, 
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is also inert.” Thus the cobalt-deficiency syndrome 
in ruminants appears to be something more than 
a deficiency of vitamin Bis. However, the above 
data suggest that the bovine and sheep rumen (and 
possibly the equine cecum) may be the site of vita- 
min By: formation through bacterial action in the 
presence of dietary traces of cobalt. The hog has no 
structure comparable to the rumen or the equine 
cecum. 

In rats depleted of vitamin By for six weeks, 
0.04 microgm. of vitamin By per gram of kidney 
was found, and none in liver, heart, small intestine 
or muscle.® When the basal diet was supplemented 
with vitamin By, the kidney was found to contain 
the highest concentration, 0.17 microgm. per gram, 
with the liver next, 0.08 microgm. followed by the 
heart, 0.07 microgm., and the small intestine, 0.04 
microgm. Only a trace of the vitamin was found 
in muscle, and the amount in spleen was not measur- 


able. 


Relation to Animal-Protein Factor Necessary for 


Chick Growth 


In the year following the announcement that a 
liver diet cured pernicious anemia, it was noted 
that hens’ eggs did not hatch in normal numbers 
unless the hens’ diet contained some animal pro- 
tein. Years later, it was observed that proper 
growth of chicks does not occur when the diet is 
solely of vegetable origin. The unidentified growth 
factor or factors are well supplied by many animal 
proteins and are found in large amounts in fish 
meal,®* fish solubles,** dried cow manure,®™ whole- 
liver powders®’ and hens’ feces.** The last source 
exhibits increased potency after incubation,® sug- 
gesting that bacterial action is involved in the 
formation of the growth factor. There is evidence 
that the above sources are also good sources of the 
factor or factors without which the hatchability 
of hens’ eggs is low.® 

In July, 1948, Ott, Rickes and Wood” showed 
that the animal-protein factor for chick growth 
could be replaced by the addition of 30 microgm. 
of vitamin By to each 1000 gm. of diet, suggesting 
that vitamin B,: was the animal-protein factor for 
chicks. Although Nichol et al.” corroborated this 
observation in January, 1949, they subsequently” 
found no correlation between the U.S.P. potency 
of liver extracts and their ability to promote chick 
growth, some highly potent extracts against per- 
nicious anemia exhibiting no chick-growth activity. 
Subsequently, it has been shown that other materials 
than vitamin By are included in the animal-pro- 
tein factor for chicks and that maximal growth 
will not occur with vitamin B, alone.” Neither 
liver extract nor vitamin By alone is effective 
correcting an anemia produced in chicks by 4 diet 
deficient in folic acid in combination with phenyl- 
hydrazine, but folic acid is partially effective; 
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folic acid and either liver extract or vitamin B,, 
is very effective.” 

Further data concerning interrelations between 
yarious growth factors have been reported.”7* On 
4 semipurified diet, with or without folic acid, vi- 
tamin Biz or vitamin C stimulates chick growth, 
and the two together are more effective than either 
alone. Each vitamin alone stimulates the synthesis 
of folic acid in vivo as measured by the liver con- 
tent, and the two together lead to greater liver 
storage than either alone. It has been suggested 
that both vitamins have their effect through al- 
tering oxidation-reduction potentials in the gastro- 
intestinal tract. 

In assessing dietary growth factors for the chick 
it must be borne in mind that the hens’ diets must 
be controlled, since the adequacy or deficiency of 
the latter will affect the chick’s requirements for 
growth factors.’”® That vitamin By is indeed an 
essential hatchability factor is suggested by the 
recent observation that the injection of the crystal- 
line vitamin into the albumen of eggs laid by hens 


deficient diets leads to significantly greater 


numbers that hatched, and that growth and feather- 
ing of the chicks was superior even to that of chicks 
supplemented with vitamin By after hatching.” 

It should also be noted that a single injection 
at the beginning of the assay periods meets the 
chick’s needs for a fortnight,’ indicating a degree 
of storage or conservation of the vitamin. 


(To be concluded) 
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CASE 36311 


PRESENTATION OF CASE 


A fifty-three-year-old woman was admitted to 
the hospital because of abdominal pain. 

Five days before entry there was the sudden onset 
of severe pain in the right upper quadrant of the 
abdomen that radiated through to the mid-back. 
This was associated with several bouts of vomiting 
during the first two days of the illness, but then 
vomiting ceased although the pain persisted. She 


was very thirsty and took only fluids by mouth. 
Three days before admission she became dyspneic. 
A physician saw her at this time and found a low 
blood pressure, a regular heart rhythm and a tender 
mass in the right upper quadrant. He gave her no 
medication except glucose by mouth. Two days 
before entry she began to have ankle swelling, and 
during the following two nights she had paroxysmal 
dyspnea. She had no fever or chills. On the day 
of admission her physician found sugar in the urine. 

The patient had diphtheria at the age of twenty, 
and six years later was admitted to a state hos- 
pital for three months because of a “nervous break- 
down.” There had been no previous operations 
or injuries. There was no history of heart disease, 
hypertension, jaundice or previous abdominal pain. 
She had occasional constipation for which she took 
Epsom salts and had had nocturia (one time) for 
an unknown period. 

Physical examination revealed an obese, swarthy, 
dyspneic woman who appeared older than her 
given age. The neck veins were distended. There 
were moist rales, diminished breath sounds and 
dullness at both bases. The heart size was hard to 
determine, but it seemed somewhat enlarged. There 
was normal sinus rhythm, with a faint protodias- 
tolic gallop at the left lower sternal border. The 
pulmonic second sound was greater than the aortic, 
and there were no rubs or murmurs. The abdomen 
was obese and protuberant. The liver edge was 
palpable three fingerbreadths below the costal 
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margin and was very tender. There was no rebound 
tenderness, and the spleen and kidneys were not 
palpable. There was a small, easily reducible um- 
bilical hernia. Peristalsis was quiet. There was 
44+ edema of the lower legs. The left leg was 
pale, and on the left foot there was a vesicle. The 
dorsalis-pedis and posterior-tibial pulsations were 
absent, but the femoral pulses were present. 

The temperature was 98.6°F., the pulse 100, and 
the respirations 25. The blood pressure was 145 
systolic, 85 diastolic. 

“The urine had a specific gravity of 1.018 and 
gave a +++ test for albumin, and the sediment 
contained an occasional white blood cell. A urine 
test for sugar was red but negative for acetone. 
Examination of the blood showed a hemoglobin of 
15.0 gm. and a white-cell count of 16,000, with 
88 per cent neutrophils. An electrocardiogram was 
interpreted as follows: normal rhythm at a rate 
of 90, PR interval of 0.16 and QRS complex of 
0.08 second, normal axis, slight inversion of the T 
waves in Leads 1, AVL and V., Vs and Ve; upright 
T waves in Leads 2, 3, AVF and Vi, V2 and V3; 
and flat T waves in Lead AVR. A roentgenogram of 
the chest showed a rather large quantity of fluid 
in the left pleural space and a questionable amount 
in the right. There was a hazy ground-glass den- 
sity in both lung fields that appeared more pro- 
nounced centrally. There was also a mottled hazy 
density in the right-lower-lung field near the dia- 
phragm. The heart shadow could not be adequately 
seen. A plain film of the abdomen showed a large 
gallstone superimposed on the right eleventh rib 
and lying somewhat more medially than usual. 
The liver could not be adequately evaluated. The 
spleen was not enlarged, and no unusual loops of 
gas-filled bowel were recognized. 

On the second hospital day the patient seemed 
somewhat more at ease and no longer complained 
of pain. A fasting blood sugar was 236 mg., the 
nonprotein nitrogen 31 mg., and the total protein 
5.2 gm. per 100 «c.; the carbon dioxide was 32.9 
milliequiv. per liter. ‘he serum van den Bergh was 
0.3 mg. per 100 ec. direct and 0.5 mg. per 100 cc. 
total; the prothrombi:. time was 22 seconds (normal, 
17 seconds), or 65 per cent, and the serum amylase 
15 units per 100 cc. A bieod Hinton test was nega- 
tive. A repeat electrocardiogram showed no sig- 
nificant changes and a second roentgenogram of 
the chest showed in addition to fluid a somewhat 
enlarged heart. The temperature rose to 99°F., 
and the white-cell count to 22,800. The patient 
Was treated with insulin, digitoxin, Mercuhydrin, 
heparin, Dicumarol and antibiotics, but despite 
this therapy showed only slight clinical improve- 
ment. A thoracentesis on the fourth hospital day 
Produced 1000 ce. of light-orange fluid containing 
2400 red cells and 80 white cells per cubic millimeter. 
Some improvement in color was noted in the legs 
after the patient was placed on intermittent venous 
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occlusion. After nine days the urine had cleared 
of sugar. The white-cell count, however, remained 
at levels ranging from 15,000 to 22,000, and the 
temperature ran an irregular course with elevations 
to 100°F. Following the introduction of antico- 
agulant therapy, the prothrombin time was main- 
tained between (less than) 10 and 45 per cent. 
On the eleventh hospital day the patient complained 
of abdominal pain and became restless and slightly 
cyanotic. Several hours later, while being turned 
in bed, she suddenly died. 


DIFFSRENTIAL D1aGnosis 


Dr. Danie S. Etuts*: The problem to me is 
why did this patient have abdominal pain and 
why did she die? One is given the information 
that she had a gallstone and that frequently is a 
cause of pain with radiation to the mid-back from 
the right upper quadrant. The patient’s pain as 
described was perfectly characteristic of pain due 
to biliary colic. It is a little unusual that she had 
no fever, no chills, no history of jaundice and no 
previous history of indigestion. One wonders 
whether or not she had an acute pancreatitis. She 
was thought to have a mass in the right upper 
quadrant by the physician who examined her 
originally. Later she had a palpable liver that 
was tender, and no mention was made of a mass. 
We are not told of any pain extending to the left 
of the mid-line or radiating to the back on the left 
side. We are not told of any tenderness over the 
body of the pancreas other than that which was 
attributed to a palpable liver. There was no eleva- 
tion of the serum amylase. As a matter of fact it 
was 15 units per 100 cc., which is perfectly normal. 

There seems to be no question that when this 
patient came into the hospital she soon developed 
congestive heart failure. The etiology of the heart 
disease is not indicated in the record anywhere un- 
less the clue that she had peripheral vascular dis- 
ease indicates that she had generalized arterio- 
sclerosis and chronic myocardial insufficiency on 
the basis of coronary-artery disease, which I think 
she did have. One wonders whether or not she had 
a coronary occlusion with queer distribution of pain, 
which was referred to the right upper quadrant 
with radiation to the back. The electrocardiogram 
as I interpret it showed myocardial weakness, 
possibly left ventricular weakness and possibly 
some electrolyte imbalance. However, the last 
is not borne out in the reports of the blood chemical 
findings. I cannot get any clue from the electro- 
cardiogram that this patient had an acute myo- 
cardial infarction, and unless the cardiologist will 
help me out, I will assume that the record represents 
a myocardial weakness and nothing more. Another 
cause for pain in this region might be pulmonary 
infarction, and the patient might well have had 
pulmonary emboli, the legs being the probable 


*Assistant physician, Massachusetts General Hospital. 








































































































source. The exact nature of the peripheral vascular 
disease is not clear, but inasmuch as the physicians 
ordered intermittent venous occlusion I will assume 
that she had some form of arterial insufficiency. 
Possibly, the intermittent venous occlusion stirred 
up some thrombi from the veins. 

Dr. Wyman, you looked at the films with me 
earlier. Would you like to say something about 
them now? 

Dr. Stantey M. Wyman: These three sets of 
films taken within a three-day interval are poor 
films on a very sick, very obese woman. The fluid 
in the left pleural space is well seen on all three 
examinations. There is some fluid in the right 
pleural space, I suppose. There is linear density 
adjacent to the minor fissure on the right, and there 
is some density in the right-lower-lung field about 
the diaphragm. The heart shadow is probably en- 
larged in the region of the right ventricle. There 
may be a little calcification in the aortic arch, but 
I am not certain of that. As Dr. Ellis says, it is 
impossible to exclude sizable infarcts in the lungs. 
The plain film of the abdomen shows a gallstone. 

Dr. Exuis: Do you think that gallstone is out 
of place as the protocol leads me to believe? 

Dr. Wyman: I believe the duodenal cap lies 
adjacent to it. I think it could be out of place in 
that it might lie toward the neck of the cystic duct. 
I do not believe it is outside the gall bladder. 

Dr. Exuis: I wonder whether the mass felt be- 
fore admission was the tender liver or whether it 
was definitely thought to be something else. I 
assume that the left side of the chest was the one 
that was aspirated, Dr. Mallory. 

Dr. Tracy B. Matiory: Yes, it was. 

Dr. Exits: The other condition that would 
cause continued pain in the right upper quadrant 
radiating through to the back might be a large 
gallstone eroding through the gail bladder into the 
duodenum or elsewhere into the abdominal cavity. 
There were no clues that she had air in the biliary 
tree, which is a frequent accompaniment of such a 
phenomenon. She had an elevation of the white- 
cell count but no evidence from the physical ex- 
amination of a generalized peritonitis. Perhaps 
whoever saw the patient could tell us whether or 
not she had any abdominal rigidity. 

Dr. Mattory: I believe she did not have ab- 
dominal rigidity. 

Dr. Extis: I have considered the following con- 
ditions as causes of pain: acute cholecystitis with 
cholelithiasis; a gallstone perforating into the peri- 
toneal cavity; pancreatitis, for which we have no 
supportive evidence on physical examination or 
by laboratory tests; a possible coronary occlusion 
with queer distribution of pain; and multiple pul- 
monary infarcts. The only other thing that I think 
could explain this patient’s pain is a chronically 
congested, tender liver. That to me makes more 
sense considering the rest of the picture. We know 
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that she had congestive heart failure and periph. 
eral edema. The liver was palpable and tender 
and I think if it was congested as the lungs Waie 
that she might very well have had severe pain 
radiating to the back on that basis alone. 

That brings me to the cause of death. The 
death was sudden, like that seen in a vascular 
phenomenon of some kind, such as an embolus, 
most likely pulmonary or into the right heart, or 
possibly mesenteric but I do not see why the latter 
should cause cyanosis. Again she may have died 
of an acute coronary insult, but I cannot do any 
more than surmise about that possibility. There 
did not seem to be any evidence that the heart or 
a major vessel was perforated. There was no mention 
that the patient was in shock. The record stated 
definitely that she was cyanotic. I will have to 
discard perforation of a major vessel. 

Before concluding I should like to know some- 
thing about the nature of the vesicle on the foot, 
Was that of the type seen in peripheral vascular 
disease with early necrosis and gangrene? 

Dr. Matiory: I think it was except that it 
cleared up, which was a little remarkable under 
the circumstances. 

Dr. Exvuis: The patient’s white-cell count bothers 
me a bit. I would like to think that that was on 
the basis of something going on in the gall bladder, 
in the right upper quadrant or in the pancreas. 
On the other hand she had relatively little fever. 
The white-cell count could be explained on the 
basis of a vascular phenomenon such as multiple 
infarcts. 

I have come to the conclusion that this patient’s 
primary disease was heart failure due to coronary- 
artery disease, myocardial insufficiency and a large, 
swollen, congested liver. The most likely cause of 
the pain seems to be the liver. We know that she 
had cholelithiasis, and she must have had some 
chronic cholecystitis. I am prepared to be told 
that this gallstone might have been giving her 
trouble, but I will put that as my second guess. 
I think that the cause of death was a massive pul- 
monary embolism. The diabetes was not very 
severe. People can have severe pain with diabetic 
acidosis but whatever acidosis she had was of mild 
degree, and I do not believe the diabetes played 
any part in the picture. I shall stick to a primary 
diagnosis of coronary-artery disease, congestive 
heart failure, congested liver, multiple pulmonary 
infarcts, generalized arteriosclerosis, cholelithiasis 
and chronic cholecystitis. 

A Puysician: Dr. Ellis, what do you think pre- 
cipitated the heart failure? Do you think it was 
secondary to cardiac infarction? 

Dr. Ents: I should think it might have been 
secondary to pulmonary emboli or a chronic myo 
carditis. I do not know why she had heart failure. 
Apparently, that was not in the picture until after 
the abdominal pain occurred. That is hard for me 
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to explain really. If she had infection or something 
going on in the abdomen below the diaphragm with 
4 weak heart that might have precipitated the 
heart failure. I cannot exclude an acute myo- 
cardial infarction. 

Dr. SamuEL McD. McCann: She certainly was 
not sick very long, but I think we have to consider 
the possibility of something on the valves that 
might have precipitated multiple peripheral em- 
bolization. 

Dr. Matuory: She was seen repeatedly by sur- 
gical consultants. I am sorry they are not here to 
discuss the case. The first two or three days that 
she was in the hospital, the possibility of acute 
cholecystitis was very seriously considered. Even- 
tually, the surgeons decided that was relatively 
unlikely. Also, they were distressed for a period 
about the circulation of the legs, but under the 
intermittent pressure treatment that cleared up; 
all the discoloration of the legs had disappeared 
entirely by the time of autopsy, and there was no 
suggestion of gangrene although at one time it had 


seemed incipient. 


CuinIcAL DIAGNOSES 


Diabetes mellitus. 

Coronary-artery disease. 

? Myocardial infarction. 

? Cholecystitis. 

? Biliary colic. 

Femoral-artery thrombosis, bilateral. 


Dr. Eutis’s D1aGNosEs 


Coronary-artery disease. 
Congestive heart failure. 
Congested liver. 

Multiple pulmonary infarcts. 
Generalized arteriosclerosis. 
Cholelithiasis. 

Cholecystitis. 


ANATOMICAL DIAGNOSES 


Coronary sclerosis, severe. 

Myocardial infarcts, recent. 

Acute fibrinous pericarditis. 

Multiple pulmonary emboli. 

Congestion of liver, marked. 
Cholelithiasis. 

(Diabetes mellitus.) 

Intercapillary glomerulosclerosis, slight. 


PaTHoLocicaL Discussion 


Dr. Matitory: Autopsy showed very severe 
coronary sclerosis as the primary disease. There 
Were two areas of infarction in the myocardium, 


one at the apex of the left ventricle, which 
Was overlain by a partially organized throm- 
bus and had the appearance of being of per- 
haps ten days’ to two weeks’ duration. There 


Was a second and much fresher infarct along 
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the lateral margin or base of the left ventricle, ex- 
tending almost up to the valve ring, probably of 
less than three days’ duration. The coronary arteries 
were reduced to pin-point diameter, but no points 
of total occlusion could be found. There was every- 
where a minute lumen on section. There were also 
multiple pulmonary emboli, one large one in the 
artery leading to the left lower lobe, which showed 
hemorrhagic discoloration and an early stage of 
infarction. There were multiple emboli occluding 
all branches to the various lobes of the right lung, 
but there was no infarction on the right. The liver 
was markedly congested. The gall bladder con- 
tained a single stone, which was of considerable 
size and could not possibly have passed into the 
cystic duct. There was no active cholecystitis 
whatever, and I think that Dr. Ellis’s explanatiou 
of the pain was probably correct. It seems unlikely 
that the gallstone was responsible. Another factor 
that might have caused this pain was the presence 
of a fairly acute, fibrinous pericarditis, which one 
often sees with myocardial infarction. I donot know 
whether pain from pericarditis ever radiates to the 
back as this pain did. The kidney showed very 
marked vascular disease and traces of intercap- 
illary glomerular sclerosis in some of the glo- 
meruli, which would go with the mild diabetes, 
but I do not believe it was an important part of 
the picture. There was a small infarct in the spleen. 

Dr. Benjamin CAsTLEMAN: I should like to ask 
Dr. Ellis whether he thinks the cardiac infarction 
could have produced that type of abdominal pain. 

Dr. Extis: I am sure it could have, but I do 
not think it did in this case. With the liver in the 
state that it was I would much rather say that was 
the cause of the pain. The original severe attack 
of pain seems much more likely to have been as- 
sociated with the coronary-artery disease than the 
steady, dull aching pain in the abdomen that she 
complained of constantly. I am a little bit sur- 
prised that the electrocardiogram did not show 
more, or perhaps I did not interpret it correctly. 





CASE 36312 


PRESENTATION OF CASE 


A sixty-two-year-old man was admitted to the 
hospital because of intermittent vomiting. 

Four months before entry the patient noted the 
onset of belching and crampy para-umbilical pain 
about four hours after a large meal. The pain was 
slightly more marked on the left than on the right. 
A short time later he vomited a large amount of 
yellowish material containing some partially di- 
gested food. During the next month and a half he 
had several similar but less severe attacks, and 
therefore he consulted his physician. A gastro- 
intestinal series and a Graham test were said to be 
negative. Since that time at intervals of about 
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eight to ten days he had had attacks usually last- 
ing about three hours and occurring after large 
evening meals. These attacks were characterized 
by midabdominal pain, belching and generalized 
bloating followed by vomiting. The pain occa- 
sionally went through to the right side of the back, 
and symptoms were always relieved by vomiting. 
At times food taken two or three meals before the 
attack could be recognized in the vomitus. During 
the ten days just before admission, attacks had 
been more frequent, and he had a sensation of 
gradual “‘filling up” over a two-day period, fol- 
lowed by abdominal pain and vom.ting. The pain 
was never severe enough to cause him to double 
up, and there had been no hematemesis or melena 
although the stools decreased and were somewhat 
lighter. There had been no fever, chills or jaundice. 
Although he had lost 10 pounds in weight during 
the four-month period he had continued to feel 
well and worked every day. He had been taking 
tincture of belladonna for two and a half months 
before entry. 

The past history and review of the systems were 
noncontributory. 

Physical examination showed a well developed 
man who appeared chronically ill but was in no 
acute distress. The skin and mucous membranes 
were slightly dry, and the tongue was coated. There 
were a few small palpable axillary lymph nodes 
bilaterally. The heart sounds could not be well 
heard, and the heart seemed to be displaced or ob- 
scured by a large, dilated stomach. There was slight 
abdominal distention with what seemed to be a 
large dilated stomach in the left upper quadrant. 
This area was tympanitic, whereas the rest of the 
abdomen was relatively dull. There was a sugges- 
tion of a cylindrical mass at the left rectus border 
in the upper abdomen. There was very slight ten- 
derness in the left lower quadrant. Bowel sounds 
were depressed, and only occasional tinkles were 
heard. 

The temperature was 100.4°F., the pulse 78, and 
the respirations 20. The blood pressure was normal. 

A urine specimen was normal. Examination of 
the blood revealed a hemoglobin of 13.8 gm., and 
a white-cell count of 6700. The blood sodium was 
142.0 milliequiv., and the potassium 4.7 milliequiv. 
per liter, the protein 5.9 gm., and the nonprotein 
nitrogen 25 mg. per 100 cc., and the prothrombin 
time 20 seconds (normal, 17 seconds). The sedi- 
mentation rate was 0.4 mm. per minute. A gastro- 
intestinal series showed a normal esophagus. The 
stomach, the duodenum and the jejunum up to 
a point about 2 feet from the ligament of Treitz 
were grossly dilated with fluid (Fig. 1). In this 
region the lumen of the bowel was narrowed. The 
bowel distal to the area, which could only be seen 
by virtue of small amounts of barium, was of nor- 
mal caliber. No tumor edge could be made out in 
the obstructed area, but the examination was con- 
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sidered not entirely satisfactory. Anteroposterior 
films made with the patient in the supine and jn 
the erect positions showed a large amount of barium 
and fluid retention within the stomach, as well 
as visualization of the widened jejunal loop. Some 
barium was also observed in the right half of a 
nondistended colon. Several calcified lymph nodes 
were seen to the right of the lower lumbar spine, 
A roentgenogram of the chest was not done. 

Clinically, the patient remained unchanged, and 
on the third hospital day an operation was per- 
formed. 


DIFFERENTIAL DiAGNosis 


Dr. S. PETER Sarris*: As the history is recorded 
in this abstract it appears quite uncomplicated and 
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straightforward. Essentially, it is a history of a 
sixty-two-year-old man who for four months had 
symptoms consistent with recurrent high intestinal 
obstruction. This was further confirmed by the 
physical examination and the x-ray findings. Fur- 
thermore it is fortunate that there was no com- 
plicating disease in any of the other systems or any 
significant past history. In fact the history is 80 
typical of obstructing jejunal neoplasm that one 
hesitates to make the diagnosis, especially at one 
of these meetings. 


Pee : : . 
Clinical associate in surgery, Massachusetts General Hospital 
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Let me go over the history to see if I can emphasize 
any pertinent evidence of a positive or negative 
value. The vomitus was very characteristic and 
very helpful in the diagnosis. It contained un- 
digested food and later food eaten two or three meals 
before; furthermore, from its color it contained 
bile, which would place the obstruction distal to 
the pylorus. The fact that the crampy pains were 
relieved so easily and promptly by vomiting and 
that this relief lasted some time would also place 
the point of the obstruction high in the jejunum. 
The pains with low intestinal obstruction — lower 
ileum or large bowel— seldom improve or dis- 
appear after vomiting. They may improve slightly, 
but this relief only lasts a short time. The belching 
that was mentioned prominently in the history is 
also helpful in the diagnosis of a high intestinal ob- 
struction. There was a negative gastrointestinal 
series and a negative Graham test done earlier 
presumably in another hospital from the statement, 
“said to be negative.” I do not know whether that 
included a barium-enema examination or just an 
upper gastrointestinal series and, what is more im- 
portant, whether it included a motor meal or only 
a study of the stomach and esophagus. Small- 
bowel lesions are notoriously missed if the roent- 
genologist is not instructed specifically to look for 
them. The pain going up into the back may be 
significant in indicating involvement of the mesen- 
tery of the bowel. The fact that the stools were 
smaller and lighter is confirmatory evidence of a 
lesion that was completely obstructing the upper 
small bowel and preventing food and gastrointes- 
tinal juices, particularly bile, from going through. 

On physical examination the general appearance 
was consistent with a slowly progressing obstruc- 
tion, as was the distention. There was the sug- 
gestion of a mass on the left side; I do not know 
whether that means that there was no mass, just 
some spasm of the rectus muscle or an elusive mass. 
Often, before tumor of the small bowel becomes 
fixed, palpation pushes the tumor among other 
loops of small bowel, and thus it is made to disappear. 
The small palpable axillary lymph nodes may be 
significant. They might be tied up with a lymphoma 
of the small bowel. 

The laboratory data were not significant. There 
was no leukocytosis, and there was no mention 
of any stool examination for blood. There are cer- 
tain questions that I should like to ask the radiolo- 
gist. Was the mucosa ulcerated or not? Was there 
evidence of extrinsic or intrinsic narrowing? Was 
the barium in the right half of the colon found at 
the same examination as the gastrointestinal 
series? If it was on the same day, it would suggest 
a fistula bet ween the small bowel and colon. 

Dr. Staxtey M. Wyman: As Dr. Sarris has sug- 
— these films were not all done on the same 

wid Some films were taken at the time of fluoro- 
scopic exanination, and others on the following 
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day. I might say that this is the wrong way to ex- 
amine this kind of patient. An upper gastrointestinal 
examination should never be done in any case of 
small-bowel obstruction. The patient should be 
intubated and then after he has been cleaned 
out, a good examination can be made by intro- 
ducing barium into the tube in the small bowel. 
This film (Fig. 1) shows fluid levels in the duodenal 
loop with barium trickling past the ligament of 
Treitz into the much-distended jejunum. The ob- 
struction lies somewhere in this neighborhood; it 
cannot be adequately seen on any film. A very 
small amount of barium is seen to have trickled 
past this obstruction. These two spot films of the 
distal loop of jejunum, as far as I can see, fail to 
demonstrate the mucosa in the narrowed bowel, 
and I can only assume that there is a narrowed seg- 
ment there. I cannot make any statement about 
how the barium got into the right colon in these 
films taken twenty-four hours later. There is noth- 
ing to suggest fistula. 

Dr. Sarris: How far into the colon can you see 
barium? 

Dr. Wyman: Up to the left transverse and pos- 
sibly the descending colon. 

Dr. Sarris: Could there be a fistula there? 

Dr. Wyman: I do not believe so. The barium 
has mostly concentrated in the cecum and is strung 
out from there into the region of the splenic flexure. 
The point of obstruction may be in the center of 
this loop. 

Dr. Sarris: Can you make a statement whether 
the narrowed area is a point narrowing, or does it 
extend a few centimeters? 

Dr. Wyman: I cannot even see the narrowing. 
I can simply assume it is there. That is why I say 
this is an inadequate examination. 

Dr. Sarris: At least it is helpful in making a 
diagnosis of a high jejunal obstruction. 

What lesions in the upper jejunum produce an 
obstruction like this? Inflammatory reactions, 
either nonspecific or granulomatous, such as re- 
gional enteritis, can occur in the jejunum and can 
produce isolated lesions, but more commonly they 
produce multiple lesions. Of course, this could 
represent the upper lesion of a group of lesions in 
the small bowel. However, I cannot make that 
diagnosis. The recurrent bouts of obstruction due 
to regional enteritis last for days — that is, the in- 
flammation does not subside very suddenly follow- 
ing vomiting. There may be an episode of ab- 
dominal pain and vomiting that lasts for a few days 
and then improvement as the inflammation sub- 
sides. Calcified lymph nodes were mentioned, 
which can indicate tuberculosis, but I think this 
type of lesion produced by tuberculosis would be 
extremely rare and there was no evidence of tuber- 
culosis elsewhere. Certainly, calcified lymph nodes 
like those in the abdomen are very common so that 
we need not pay too much attention to them. 
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Adhesions, which can occur without previous 
operation, are a common cause of intestinal obstruc- 
tion. This could perfectly well be an attack of 
jejunal obstruction produced by an adhesion. 
However, from the history I think I can exclude 
adhesions. Frequently, in intestinal obstruction 
from adhesions there is a preceding episode or two 
of intestinal obstruction but not an acute attack 
every few days. 

Gallstone ileus has become increasingly common. 
Two things against that, I think, were the negative 
Graham test and, more important, the fact that 
gallstone ileus is usually in the lower third of the 
ileum — not so high in the jejunum. I cannot see 
any gas in the biliary tree in the x-ray films, and 
none was reported. Then, too, the four-month his- 
tory was a little long for gallstone ileus. 

Could this stenotic area have been the result of a 
recurrent volvulus or a recurrent intussusception? 
Volvulus often recurs. The frequency of attacks 
and the fact that the obstruction was in the jejunum 
— the great majority of cases of volvulus are in the 
ileum and not high in the jejunum — were points 
against volvulus. In any large series of cases of 
small-bowel obstruction, there are a few cases in 
which one finds that there is a stenosis of the small 
bowel that is not explained pathologically. The 
stenosis could have resulted from localized mesen- 
teric thrombosis in which the infarction was not 
sufficient to produce gangrene and perforation but 
in which there was sufficient ischemia to be followed 
later by stenosis. The stenotic areas may have been 
due to an old inflammation, but I cannot make 
that diagnosis without any preceding episode. I 
am not going to try to make a diagnosis of stenosis 

of the small bowel that a pathologist cannot explain. 

The most likely condition is a tumor of the small 
bowel. The commonest tumor obstructing the small 
bowel is metastatic carcinoma. Even though one 
excludes cases of metastatic carcinoma in which 
the primary lesion is obvious, obstruction of the 
small bowel by metastatic carcinoma is more com- 
mon than a primary tumor of the small bowel. 
However, in the absence of any primary lesion I 
certainly cannot make the diagnosis. At one of 
the previous conferences when I discussed a small- 
bowel case, the intestinal obstruction proved to be 
due to a metastatic carcinoma from the gall bladder. 
Here there was a negative Graham test. The 
stomach is a common site. I dare say that in a 
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stomach with so much fluid and so much distention 
the radiologist might miss a carcinoma. Is that 
true? 

Dr. Wyman: Positively. 

Dr. Sarris: Then there might have been a cap. 
cinoma of the stomach with a metastatic lesion 
producing the obstruction in the jejunum. Any 
other part of the gastrointestinal tract could have 
been the primary site or even some organ outside 
the abdomen. In the absence of any hint of a pri- 
mary lesion somewhere I am going to stick to a 
primary tumor of the small bowel. What types do 
we have? The constitute 
roughly a fifth of all the tumors of the small bowel 
and, as contrasted to the carcinoids of the appendix, 
often metastasize. However carcinoids are almost 
always in the ileum. There are very few described 
in the jejunum. Then there are the sarcomas, in- 
cluding the neurogenic sarcomas, leiomyosarcomas 
and the lymphosarcomas. I wonder whether the 
lymph nodes in the axillary area were meant to be 
significant. There are two points against a sarcoma. 
Sarcomas increase in incidence as one goes down 
the gastrointestinal tract. They are more common 
in the ileum than they are in the jejunum, as 
against carcinoma, which is more common in the 
jejunum than in the ileum; sarcomas produce com- 
plete obstruction less frequently than carcinomas 
do. These differences are very small but have to be 
utilized if I am going to narrow down the diagnosis. 

Carcinoma of the small bowel presents itself as a 
rule in three clinical types: the anemic, the obstruc- 
tive and the perforative. The patient with the 
anemic type may have been treated for some time 
for idiopathic anemia; the obstructive type can 
produce a clinical picture like this; and the last 
type can perforate, producing generalized peri 
tonitis, a large abscess or a fistula into another part 
of the gastrointestinal tract. Of course, many 
cases dovetail and demonstrate all three features. 
The case under discussion seemed to fall, if it was 
such a case, into the obstructive type, with only 
a slight anemia. Pathologically, the above class 
fication corresponds to three types of lesions, the 
stenosing type, the polypoid type, with a fair amount 
of bleeding and a tendency to intussuscept, and 
the ulcerative type, with massive gastrointestinal 
bleeding and frequent perforation. 

I think I shall make a diagnosis of high jejuné! 
obstruction, and I will guess that this was a primaty 


so-called carcinoids 
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carcinoma of the jejunum. My second choice would 
be a sarcoma, and my third a metastatic lesion. 
Because of the amount of barium in the colon the 
possibility of a fistula should also be kept in mind. 

Dr. Perry J. Cutver: The x-ray films that were 
taken outside were done in the office of the pa- 
tient’s physician, who looked for an ulcer. That 
is what the diagnosis was. Those x-ray films were 
carried out just through the duodenum. The duo- 
denum was not dilated at that time, two months 
before admission. 

Dr. Sarris: I think that is very important, for 
early in high small-bowel obstruction, the dilatation 
of the proximal jejunum is often only transient. 
If the patient had recently been cleaned out, the 
upper gastrointestinal tract might perfectly well 
appear normal in the x-ray film. 

Dr. Gorpon A. Donatpson: My introduction to 
this patient was via these x-ray films. With the 
presence of a mass in the upper abdomen, it was 
obvious that something would have to be done 
surgically. However, we did take a few minutes 
to try to make a preoperative diagnosis. We were 
disappointed that there were no scars present on 
the abdomen because we thought this should have 
been the source of the obstruction — namely, a 
postoperative adhesion, which is by far the most 
common cause of obstruction of the small bowel. 
The calcified lymph node caught our eye, and we 
thought there might be an adhesion to it, causing 
the obstruction. This seemed likely in view of the 
X-Ray Department’s definite report that there was 
no shelf-formation or narrow area in the bowel. 
Of course, we considered carcinoma, rare as it is, 
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although we were reluctant to make that diagnosis. 
The Mayo Clinic* has reported a group of 44 cases 
of primary carcinoma of the jejunum over a forty- 
year period. 


CurnicaL D1acnosis 


Jejunal obstruction caused by adhesive band; 
? primary carcinoma. 


Dr. Sarris’s Diacnosis 


Carcinoma of jejunum, with obstruction. 
? Sarcoma. 
? Metastatic tumor. 


ANAToMICAL D1acGnosis 


Adenocarcinoma of jejunum, with metastases to 
regional lymph nodes. 


PATHOLOGICAL Discussion 


Dr. Dona.pson: At operation the upper jejunum 
was greatly distended behind a large nodule in the 
mesentery of the bowel about 18 inches beyond the 
ligament of Treitz. The irregular mass was nearly 
as large as a golf ball. The jejunal mesentery was 
greatly foreshortened by it, and in the jejunal wall 
itself was an annular tumor. 

Dr. Benjamin CasTLEMAN: The tumor was a 
completely annular adenocarcinoma, which had 
extended through the wall of the bowel to form 
In addition several of the 
It was a 


a mesenteric mass. 
regional lymph nodes were involved. 
highly malignant adenocarcinoma: 

; *Pridgen, J. E., Mayo, C. W., and Dockerty, M. B. Carcinoma of 


jejunum and ileum exclusive of carcinoid tumors. Surg., Gynec. & 


Obst. 90:513-524, 1950. 
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STAND-TO 

AN OVERWHELMING majority of the people of 
this country, and indeed of all the democratic 
countries of the world, have apparently experi- 
enced a feeling of relief and a renewal of courage 
in the knowledge that they are at last facing squarely 
the realities of their position. 

Gratifying as it is, this resoluteness is not un- 
anticipated. It is the expected reaction that comes 
with the lifting of the load of uncertainty, of in- 
decision, of inactivity and of virtual moral retreat 
before what almost all recognized as being the 
greatest danger with which society has yet been 
threatened. 

The battle, on whatever scale it may develop, 
is now joined; the line is drawn; the point of no 
return is passed. The latest and most flagrant act 
of aggression has turned remonstrance into firm 
resistance. The fact is accepted that this sea of 
troubles can be ended only by opposing them. 
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Perhaps this opposition to an unprovoked attack 
will be successful without a total recourse to arms; 
but successful it must be, by any means, whatever 
the nature and despite the magnitude of the assault. 

In any event, although especially in the case of 
a spread of open conflict, the role of the medical 
profession, great in the last war, will assume stil] 
more importance. It is a foregone conclusion that 
each member of the profession will be found ready 
to serve in whatever capacity he may be found most 
useful. It may also be expected that this reserve 
of highly trained personnel will be employed in 
most effective 


the manner. 





URGENT BUSINESS 


Despite the shouting and the tumult, the warn- 
ings and the dire forecasts, little has as yet been 
accomplished in this area for civilian relief in case 
of widespread need, whether occasioned by mili- 
tary disaster or by some so-called act of God. 

A military disaster in the present day, be it said, 
does not necessarily imply a defeat; it may imply 
merely an attack. Such an attack is not inevitable, 
despite the progressive alignment of the nations 
of the world into two hostile camps, with increas- 
ing aggression on the part of one, but if the attack 
should come, every large city of the country, and 
particularly those on its seaboards, would immedi- 
ately be in the front line as much as London was in 
1940. 

As Bradford indicates elsewhere in this issue of 
the Journal, medical mobilization is of the essence 
of civilian defense, and medical mobilization unt 
very recent weeks has not merely been neglected in 
this Commonwealth; it has been omitted altogether. 
It is quite obvious that casualties in such a total 
war would be largely civilian, and as Bradford 
further points out, the enlistment of medical serv- 
ices in the armed forces as previously practiced 
is entirely wrong. Such a “waste of doctors, im- 
providently squandered throughout military and 
naval establishments, idly waiting for action, will 
be not only inexcusable but insupportable.” 

The radical step that is recommended is the 
abolishment of the medical services of Army and 
Navy and Air Force and combining of their stalls 


“under a unified medical service whose chief should 
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be directly subordinate to the Secretary of Defense.” 
Such a department, prepared to treat all sick calls 
and all casualties, whether civilian or military, 
“must operate without the blundering interference 
or control from other services, and without the 
stupid mismanagement of line officers.”” Such an 
organization would resemble that which operated 
so effectively in Britain during the blitz. 

The obvious disadvantage of having the impor- 
tant available hospitals concentrated in the target 
areas of cities is apparent, and one can but be ap- 
palled at the folly of adding to this concentration 
by building a new Veterans Administration hospital 
inside the city limits of Boston. 

There is at least some encouragement in the 
knowledge that the Committee on Emergency 
Medical Service of the Medical 
Society is actively at work on practical plans for 


Massachusetts 


mobilization of physicians, and that a constructive 
report will shortly be prepared. The Maine Medical 
Association, independent and foresighted, has had 


its plan of defense ready for months. 





THE DOCTOR’S FEE 


As an additional step in the efforts of the Massa- 
chusetts Medical Society to develop and maintain 
good public relations, the Council, at its annual 
meeting in 1949, appointed a subcommittee of 
the Committee on Public Relations, “to explore 
the whole problem of (medical) fees throughout 
the Commonwealth.” 

In its report to the Council on May 15, 1950, 
this committee admitted that there is dissatis- 
faction on the part of a comparatively few laymen 
with the charges for professional fees. Little of this 
dissatisfaction, however, appears to be based on 
authentic instances of excessive charges that might 
be considered as above the limits of the patients’ 


ability to pay. Few complaints, furthermore, have 


come to the attention of the Committee on Public 
Relations, the Committee on Ethics and Discipline 
or Massachusetts Medical Service, Inc. Of the 
specific complaints that have been investigated, 


th fority ; A 
* majority seem to result from misunderstandings 


and are easily adjusted through conferences be- 


tween physician and patient. 
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Not only have the physicians in Massachusetts 
rarely failed to meet the demands of the patient 
by compromise but they appear to the Committee 
actually oversensitive to the problem and with a 
distinct tendency to “lean over backward” in their 
desire to avoid the criticism of overcharging. 

The 


agreement should be reached by the medical pro- 


Committee nevertheless believes that an 


fession of the Commonwealth regarding the prin- 
ciples involved, based on the following factors: 


1. The value of the service, whether easily definable, 
such as fees for a laboratory examination, or relatively 
indefinite, as fees for anesthesia, roentgenologist’s opinion, 
or such indeterminable value as an unusual operation or 
a life-saving measure. 

2. The nature of the service rendered, with considera- 
tion of the technical difficulties, the diagnostic complexity, 
the length of time consumed and the degree of respon- 
sibility assumed. 

3. The ability of the patient to pay, with reference to 
his income, family responsibilities, and the effect upon 
future income of a long-lasting illness or an ultimately 
unfavorable prognosis. 

The Committee recommends that the fellows of 
the Massachusetts Medical Society be encouraged 
to come to an understanding with the patient by 
free discussion, and that “the attitude of the So- 
ciety regarding fees and the availability of means 
for the patient to obtain relief from possible over- 
charging be publicized by the Committee on Public 
Relations in whatever manner it may choose to 
adopt.” 

This report seems to summarize admirably the 
complex problem of professional charges, an un- 
derstanding of which is so vital to the establish- 
ment of a satisfactory relationship between the 
doctor and his patient. The quality of medical 
care and its cost are the two issues on which good 
public relations will depend, and the work that the 
grievance committee may have to do will be largely 


along these lines. 





WIND IN THE WILLOWS 


A PERIPATETIC correspondent of the London 
Lancet, in a recent Running Commentary* com- 
ments on the “small psychological point . . . which 
is the basis of a big proportion of road accidents.” 

The small psychological point that may loom so 
large upon the road is the sense of power behind 


*In England now. Lancet 1:923, 1950. 






























































































































204 





the wheel. It is the zest for aggression with which 
the world has become so unpleasantly familiar. It is 
the effect that comes from the possession of a gun, 
a uniform or political office by one with an unstable 
personality. It is the epitome of a sense of power 
that comes to its possessor as it were by accident 
— from without, and momentarily hiding the true 
weakness that lies within. 

It is the insulation that the inferior person by 
vicarious means thus seems to acquire against 
personal contact, and apparently against the neces- 
sity of personal responsibility, and against immedi- 
ate retribution. “Insulation, power and a platform” 
the circumambulatory correspondent of the Lancet 
finds “in a car or in becoming a national leader.”’ 

Those who are familiar with The Wind in the 
Willows will find in Mr. Toad of Toad Hall, the 
bully of the highway of 1910 the exact counter- 
part of a million motorists of 1950, and the motivat- 
ing force behind many another type of aggressor. 





The whole of Dr. Ware’s article on Croup, in- 
serted 1n the 12th and 13th Nos. of this volume 
of the Journal, is copied into the Ohio Medical 
and Surgical Journal, without any credit being 
given, or a word of intimation as to the source 
whence it was obtained. 


Boston M. & S. J., July 31, 1850 





BOOK REVIEW 


Essential Urology. By Fletcher H. Colby, M.D. 12°, cloth, 
580 pp., with 342 illustrations. Baltimore: Williams and 
Wilkins Company, 1950. $8.00. 


The first paragraph of the author’s preface accurately 
describes the purpose for which this compact and useful 
volume was written: 


To give the important facts of the embryology, anatomy, 
physiology and diseases of the genitourinary organs. It 
does not pretend to be a comprehensive textbook of urology. 

To many it may seem brief and incomplete, but I wish the 
book to be brief; neither an outline, nor an unwieldy vol- 
ume containing unessential details. 


The author has accomplished his purpose extraordinarily 
well. He emphasizes the sound principles for the study and 
diagnosis of patients with genitourinary disease, and he pays 
particular attention to the necessary and important bearing 
of embryology, anatomy and physiology on these diseases. 
The reviewer was particularly impressed by the clear ana- 
tomic drawings showing the lymphatic drainage of the genito- 
urinary-tract organs —a subject too often somewhat neg- 
lected in teaching. The sections on pathology, gross and 
microscopical, are comprehensive and yet concise, and here 
again, the illustrations are useful and adequate. As the 
author states in his preface, little emphasis has been placed 
on treatment because he intended this volume mainly to be 
for students and because treatment is ever-changing in these 
modern days. He emphasizes the broader basic principles 
of treatment rather than falling into the too common mis- 
take of overdetailed descriptions of therapy. 
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One has no hesitation in enthusiastically re 
this volume for what it is intended to be — nar, 
tial urology.” It should prove very useful to stu 
field and, in particular, for those who are training th 
selves for greater proficiency as urologists. — 


ly, “essen. 





CORRESPONDENCE 


THE CALL FOR VOLUNTEERS 


_ To the Editor; On June 25, on the thirty-eighth parallel 
in Korea, a blow was struck at the freedom of the world 
more nakedly aggressive than those directed at Poland i; 
1939 and at the United States at Pearl Harbor in 194] , 

No American can escape the challenge. Doctor, lawyer 
merchant, chief —all are involved, directly 0: isleiaiy’ 
It is the doctor with whom this communication is concerned 

The American Medical Association has already taken step; 
to urge doctors who received deferment from Selective ie. 
ice during World War II, as well as financial aid from the 
Government, to complete their medical education, to vol. 
unteer now for field duty. This appeal should be expedited 
to its goal by all ethical means of communication, 

The Army needs young medical officers for duty with 
combat troops — not next year or next month, but now, 
The recent graduates of ASTP, especially those who haye 
had no service with the armed forces, have a strong moral 
obligation to be among the first to support other young men 
who are defending their country, which is and for an ip. 
definite period must be the bulwark of the United Nations, 
Hospitals and teaching institutions must be willing to re. 
linquish interns and residents of this category — not next 
year or next month, but now. 

This is not all. The President has the power to order the 
National Guard and organized reserves to extended active 
federal service. No one can foresee how much farther, even, 
than the limits suggested in the President’s speech of July 
19, the mobilization of the armed forces must go. The present 
strength of the Medical Corps reserve is not adequate to 
cover even the complete mobilization envisaged by Senator 
Lodge. Every active medical reservist known to me at the 
present time is prepared for the call whenever it may come. 
They may not suffice. Medical veterans of World War II 
are no longer as young as they were five years ago: there is 
need for new men of good will to fill the ranks, now. The 
great teaching hospitals and medical schools should prepare 
to implement the affiliation program of the Army, now. 
It is later than we think. 

Tuomas R. Goetuats, M.D. 
Boston, Massachusetts 





NOTICES 


VOLUNTEERS FOR ACTIVE DUTY IN NAVY 
MEDICAL, DENTAL AND NURSE CORPS 


Owing to the shortage of physicians, dentists and nurses 
to meet present obligations, the Surgeon General of the 
Navy asks that these members of the inactive naval reserve 
volunteer immediately for extended active duty. Medical 
and dental officers in the ranks of commander and below and 
nurses in the ranks of lieutenant and below will be accepted. 

The recently authorized increase in the over-all manpower 
strength of the Navy requires the services of additional 
Medical Department personnel to serve in the continental 
United States and overseas. 

Qualified civilian physicians, dentists and nurses méay 
apply for active duty in the Medical, Dental and Nurse 
Corps of the United States Naval Reserve. Physicians and 
dentists will be commissioned in ranks up to and including 
lieutenant commander, and nurses in ranks up to and it- 
cluding lieutenant, depending upon age and professional 
experience. 

Interns in civilian hospitals are urged to apply for 4 com 
mission in the rank of lieutenant (junior grade) in the Navy 
Medical Corps Reserve and have the remainder of their 11° 
tern training sponsored by the Navy. ~ F 

For additional information regarding commission 7 
appointment, application should be made to the neares 
Office of Naval Officer Procurement. 





(Notices concluded on page xvit) 
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NOTICES (Concluded from page 204) 
SOCIETY MEETINGS AND CONFERENCES 


anuary 9-DecEeMBER 1. Laboratory Courses at Communicable Dis- 
ease Center, Atlanta, Georgia. Page 950, issue of December 

Aucust 21-26. International Society of Hematology. Page 888, issue 
of December 1. ’ 

Avcust 28-SerTeMBER 1. American Congress of Physical Medicine. 
Page 428, issue of March 16. 

Aucust 31-SepTeMBER 7. World Federation for Mental Health. Page 
306, issue of February 23. 

SerTEMBER 3-9. International Heart Congress. Page 160, issue of 
January 26. ee: 

SepteMBER 6-May 2. Hampshire District Medical Society. Page 170, 
issue of July 27. ai 

SepTeMBER 7-9. All-Austrian Congress of Physicians. Page 994, issue 
of June 22. 

SepTEeMBER 14. Progress in the Management of Hand Injuries. Dr. 
Henry E, Marble. Pentucket Association of Physicians. 8:30 p.m. Haver- 


hill, 


District MeEpIcaAL Society 


HAMPSHIRE 
SepTEMBER 6-May 2. Program, Page 170, issue of July 27. 


CALENDAR oF Boston DistRicT FoR THE WEEK BEGINNING 
Tuurspay, Aucust 10 
Fray, Aucust 11 
*9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds, 
Peter Bent Brigham Hospital. 
*10:00 a.m. Surgical Clinic. South End Health Unit, 57 East Con- 
cord Street, Boston. 
12:00 m.-1:00 p.m. Clinicopathological Conference (Boston Float- 
ing Hospital). Joseph H. Pratt Diagnostic Hospital. 
*1:30 p.m. Tumor Clinic. Out-Patient Department. Mount Auburn 
Hospital, Cambridge. 
Monpay, Aucust 14 
*11:30 a.m.-12:15 p.m. Clinical Conference. South End Health 
Unit, 57 East Concord Street, Boston. Dr. Cleaveland Floyd in 
charge. 
*12:15-1:15 p.m. Clinicopathological Conference. Main Amphi- 
theater, Peter Bent Brigham Hospital. 
Tuespay, Aucust 15 
*12:15-1:15 p.m. Clinicoroentgenological Conference. Peter Bent 
Brigham Hospital. 
Wepnespay, Aucust 16 
*12:00 m.-1:00 p.m. Grand Rounds. Amphitheater, Children’s 
Hospital. 


*Open to the medical profession. 


ADVERTISING SECTION 

















HARVARD MEDICAL SCHOOL 


Courses for Graduates 


ACTH AND CORTISONE 
(A Course on the Physiological Basis of 
ACTH and Cortisone Therapy) 
September 22 and 23, 1950 


By Dr. Georce W. Tuorn and Associates 
at the Peter Bent Brigham Hospital 


Physicians and surgeons on the staffs of New England hospitals ac- 
credited by the American Medical Association will be given preference. 
The course is limited to 100 and will be repeated subsequently. 


No tuition will be charged. 
Apply to 


Assistant DEAN, Courses ror GRADUATES 
Harvard Medical School, Boston 15, Massachusetts 


























when you sleep on a” Peuel Rest 


Designed especially to help those with backache — who use 

Gane no are overweight —who need firm support. 

po coe relaxation gives nature a chance to relieve aching 

pete and tired nerves. Enjoy HEALTHFUL sleep in a nat- 

pose evel position. Mattresses and box springs designed for 

Po Per support and long life. Medical authorities agree that 
sitive Support is Vital to Good Health. 
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&~ AT LEADING FURNITURE & DEPARTMENT STORES 


OSIASON, INC. 


Manufacturers 
Established 1892 
154 Broapway, Faz River, Mass. 
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new evaporated milk 
and Dextri-Maltose 
formulas for infants 
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: FOR ALMOST FOUR DECADES physicians have recognized the merits nt” 

of infant-feeding formulas composed of cow’s milk, water and he chi 

Dextri-Maltose*. ad ey 
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In LACTUM and DALACTUM, Mead’s brings new convenience within 

Liquid to such formulas—for LACTUM and DALACTUM are prepared for ie: 
Formulas use simply by adding water. xan 
ee oan LACTUM, a whole milk formula, is designed for full term infants under ¢ 
3 with normal nutritional needs. DALACTUM is a low fat formula Mie 
Simple to for both premature and full term infants with poor fat tolerance. Whe 
hm taned Both are generous in protein. #T. M. Reg. U. S. Pat. Off ably a 
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